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4 i mi'JL) UjLoj Laj^^ ^iMcVl I jub ^^j aJ L*jjj 

Lo-j£ Lacj^t-uD JljSLjJLj ^jl£^ 4JSJj i4li_a^j <j^Jiil 4 
:CjVL%^q ^^ 2L9jj_±ju^c jj_cj 4jjj-jv jlSLal ^J^ 1 

(_,*< ■>■ j nif *_jLjjJ| {J^-dJ! <jy J3 4 j«,UJI BjjAJI *JL> 
(j_ujJ tl^^J 4_ljI_jJ1 4 j 11—aJI c_j^>Jt t * » \—a 

:3jJL^ia^^jJl4jVU^S^b^l^u«^ : ^ ^ °~~ ~ J ^ 

U+Ji> J t^l^ij l£ul£dlj ^L^^lj *L>^M •«,>>" r^ )W u* 




^fl Li ("urt"<„a Lc^J^uJl jd£. dL>o A^ ^J-" 1 (Jl)^-* l (J^-^' UU*" Lr^J -SLpuJI 

jl *L£jJI ^jaiLx^ jl ijj^xZtil rfi-utl jjt pj-iisjJll ;jL£ *=-lj— <-« i4»«L«J! tlsLi-ujVl 

if 

c-Jsj ^j^>- jJ^xjJ 1 ^jJ o£-± L« Lp-^J 't^LhP* ci^ 6 ^ ?TJ^** t - J ^jj^* l>^ ^^>- 

p j ' "^M (jjjj-ilLju Lt.j-^.>. 4 *Lutlj L_ajJLu«alJ I j 4.1^ Vtj 4_j1j^J1 »LaJjifi t4-LalSIL« 

4 ^T 1" V"t L4JI 1 iij^ ^1 _ jJU L«y-tJ3 VI _ Qjfi rt".l j Vj 1 4^ILJi.i a uujl^^. ^ys 4 .rt Ti^Jll 

if 

^j.u-w ^jLa jl_oI^ . Ljjj— 53 {^yAI.1 Ci».U"> {j\ jIa 4 t j ,'t^tLi ^yALcjjkl I ju jl_o] 

^j tn.^j ^ ,.j. t ^ "Us t rt t .ui ) ^Lt-jvV) *Ji_c «_4 ^al.t.rJI ^l Ou(^-j->Jtj CjuI till 
4^1^ 4_iJ1jlI! 4_tiU^| 4^jjU1 ^ Ifl'jnl" ^1 ^Lp^Vl ^«lc 3jU ^^^jJ o! ^^»^1 

.2LpJ| oUl^^pJIj oLiLUL 4lu=JI Jo&j UU liL^ iLl Lulij 

f>-dJ1 iJU^J t w>-L.fc; Juv (^j iljJLlja C.J$ ii.ilnLI ^"t i nl j J CjI^Ll*i cLul jJ*J 
^ic jjfc Low : Jit-a 4_j_tjt/Li-uf CjVjI lo."ij (\)MJ1 ^j-" 1 J-^' ^ ■*"'*' *^* 5 <*"Lu(I^JlII ^^a 




6.0 Ano 



(jLS « LijwjJ j-l. J I aIc,)) 4.j.j»_i-uj (jl (jVI (jS^af ^ o! *** <( L?- : ^"-5^J^h' )> ^W 4 n <^j 
(joijJU CuJL£ 4Jj 'J^I 4j9JlLt Lj^>Jj . \ $\i\ 5L^>H juualjlj 4_u_j£jjJI doLoJ^/l 

4_t*1j.i 4_uol_»* 4 rt '^/j) (jlj— 4_»JI aI^ ^jJj (— tlaJI 4_<_Jj.l t j_« (jJj-j'O Jljuj 
CjIj^JLq '"""j v - AjJLa^TJI 4jSLlLJ^VI CjLJljtlLail ^-qLojl t_>Lfl£,l ^^ii - fj^-jiaJI 
(j»uJjJl11L (j^_*jLflJl JL^J jc] (jrLal 4_jlj_>J (j^Jj i(jU^J 4_*^aLjh. ^JS ^ * ...I ATI ^Jg 

(j£jj .4 <1 Mil fill tJUJ 1 -L-'V^J J— L-J I <Ac !^& 4_L*ljjJl CjL-£^_jU3J_4 (j\J |J^_CU_>. 

4 " j 4 1 n*i (j^L^Jll (j_« ?r.^<a j j {jk. CtJ^-Ju 4jLlLu^IjiJ (JJ^ u.itt) (j^JaJI CjLjjUi^ nif 

iJLA ^^JS 4-<-u1jJlJI -l1j-« tr^ - t -*^> J ^ U' ^^43 - ^LiJ^u-^JI Lr^J •«fci*Jt 4rt,uifo)> 
jJLdJ aIc, <Ld <<ii^ (j£j ^J dJL^fl ^^-i-l 5^>i (J^a^l 4_j_ii. 3jIj-gj Cj^ t i"i _ (JL>JU 

CuS^JI ciU j (jj >>>r ^j . (yuL^^lj) j jTI pLal o"<r»L j-^JlJ1 i y> " > in 4_^^Lc L4] 
4jjjJoIUI L13- jJ^j_xJ 1 aI^. (JL^jA ^yi 4_j_tui-jj^Jl CjLo-l^, «?JL 4_*jL^ ClluSj Ctt^aJLv 

c^jLi JJS ^jlc l*JI Jul L^lu (j^o (jLSj - 3jj miUI <ijjjt_jJlj l-iHSJI ^ SjjIjJI 
( 2LlLui1aJ1 j^IjJLI c-fl tya^l j^-^L? c?^- '^J^'j ^U-c L^lSs jl^kI a1^ _ 4_ls LI 

(jL^ cjLcj-jusjJLI tf Juk (j£. ^ySj-jJLl (j;jl_!_jl<3j J^ (jl jj t4 "< A miI'^j a]jlJ( ^jjIj 

(jl_^ ,\ <i ^ '.(j-O- (j^j tJujLua_jJI <_Lc (^J jj) U*i 1 1 4jjJoj l ^ ^l—stjt (^^tj' tj' 

Li3-^Jj_J_jJ I (JU dJ3.jJI JJULjJLlj «_i-uL»iJI (j^jJI LiiJj jljjj 3^b Juj>-jJI (^JLlo^jA 

jjj^_J (Jj-lj! J» ^Lci (jf HV aLc (^ eLtJU>w t JLill Jj 1 in (jrA^-J « ^L} j rtflj 

51, ,,!,,, ^ 4i>jl Mitl ^jjl L^>.^Jj (<"U (j t ."i nrjulL^Lo jl^jljs (j^a «Daniel Lerner 
JjUltl 4 K m> <i j [jCl$a c*j£j *« Cause and effect <*■ n'JIj 2LLt!l» (j£. cjljj^btfl 




(">H."»>,j t-'-A ^."M (^yjJ! 4_u^£JI (j-ulj-dl) *_jt-Aie_J I o ^ jK <ji tt-j-scjus iCj|_lLo_^JI 
CjUjISJI ( _ r fl ((^J-tifcTtil 4jjLIj)) 3j-ALk> t * ^ "C * 4_t^- jJa_j_J 1 ajjjlIL ^JJlLcux Jiji LjT 

4*$>-£A C^jLb La jJ^nj j;Lj^_iiaJ! »1 olr ^ <La_m]VLdJ I ^Jj 4^>-jja j^J aJ i4_uL^_LaJ1 
^JjVl CjLJ^SJkl 4 uiljj Jjj^Ja ^£. L^_5e_i_juoj-j £>^a-i <>JlJLjlXI 4_j_>Jl p 1^)11 

L*^ emergence (tJlioJVU 3j-4lii _ Sj^UaJi o Jub jl 2bl jlJI ^ j^Iot c<I^ 



^uJ 



- tt 



ciiJJ (jy^J . (^gj) i>> t II AiLiU 3j-j_*Il 7c_4^U,l fjjs 3jL>.lj ^Li-iJVI Sj^kLLi j I ilrij 
4_*_i_iJo CjIj Ltijl jlTl-.C I ^j i^-Jl^J Sj^bl ItlH oJ ^t |*L_«J1 a j ^j a U (jL^ Ct^JI 

Niels j-a^j jJLu » ^L^x-aJI ^JLlJI jLi 5^usL>JLl cdli (^-flj »«4 j njj^j-fll" j <>» 
c*X t 4 in^Llil 5>1^ *;Lul ^ys 4 ol^Jl LJUU <-dJ9j Lojilcj t^t <t" f>iU j\j «Bohr 




ftjo vao 



«jJbjj» ^j^-vJLi 4_y^Jj i4_uLj^aIlj 4_l>-^J^j_jJ I ajJjuI ^j-u ^LuaLS iJlv (JlLqj L4jJ 

. cj!^Lcj>JI *JLc j^ Ltiaji (4jL^ ^>>-j L^J Sj^bUa «JjIjjJVI» 
jJxa jjj c-<aju» cdLuk <jl£ *«reductionism 4JU*V1)> c-«ftju ^J 4^Ll^VLj 
typological ^^a^JLll j j<n"Tl» j^ ^Lj* j^tj ^^ ^1 t 1 <>Vlj ^Ij "< r.>U 
aj-uI jljlj ly^ (( >i^ Jj^ w *-^j miIj ATI \ $ Ac (j\ls\ (jylJI *^il3 t« thinking 
lLsUJ? ^1 <JuuIaJl c_a>Ll>J j^aII^o < hutrCs <ulj5j * « essentialism 4-JjjusVI» 

*_a 4_aj|jj aJ_ C ^^j-fl JJ-^J-tl l-JLA Jj— ^J 7=-JUi3l * 4jjj— C. 1 "i j n 11 j 4_uaJ<3^Lj3V! 

V c^p- <« population biology j^LiuJI Ll>.^Jj_u>> *»a Vj JL^WiTl L^J^j-JI 
<« population thinking ^t <i,,^r*r tl j-tSLaj» _JL> ^ q„ < nj La <_>"jjl <i<nj »4Jrt"< mil 

dlUjI c^" 1 J ' " r Lh ' ^-i-^l 4_JL_LolaJt ^£ 4 <atl"t ^.U j^lj-iaJl j nn rtl jJLjl) 
x_4 5^X1 ^1j 5^-LI 4_a-uxill dJLA <**< A^LJ J-SJj . « (jr 2j^_LAl 1 » j A rt "J I lj-a]| ^^1 

^ 4j£jJI jujLxi ijl^ ^jJI «wolfgang Pauli ^^j ^JL«-al^» (J ^aiyjJi}\ ^JUJI 

4jLu ^j^a (jj^u *LjjLc. 4 1" ^ (^ j-^-flJ (jl 4 j 1r C^>.^l!al 1 a.vir. 4-jjua-flJI ^JL^J 
:4x.^.<m1Ij tfLsoVl Ct-L>. (j^i 4^j>JI (^ 4wuoL>Jl 411^^ V$1a JSL1 Jo-fl£ *l53^* 

.<djj^ 1jLc.» : I^jo<.mj 4j IjLa Sl^j^ oi j IjLa 

(<4-l^1<.TI cjIjjjJI 4_lu)) 4jL^ ((Thomas Kiihn &^ ^-uLa^i)) j-iJ U jJ «^ t^JLiiJ 
L^j^l ^U! 4_u^l^iJ 3LsiU^ ^Vl cjjjUttl ^^ juis S& tidJJLl o» J^ilt 

( 4_jieJjiJLil J^IjjlII 4_ H jJb| ^J ^LiiVLj ^jLj <ufj t 4-j \jU"tl 4_j^I*]l 4rt mlnTI 
jjjlfl V|j i4 jt^ljMJI ^ 4_tttiJ jJla!I ^^ JJUy (jl^ J5I JLj ^a <LoJl3 La (j$Jj 
^JjlII (>o 4JLftUI 4jjijVl <JJUj (jjtj SL^.^]^_uJ| ^jjIj ^ «4-uj1j£n oljjilU 




JJ&JaVl ^do.V jicJL* j^iaaJI 5^o' ^1 'L^^U^o^ Uo< ^ ^ 

^-j_£. cdJo - (^jjJauJI t, rtj5C~.lt 4-I^.lTu. a ri."i a <o ^^,-A ^tJI - ^ « J j U 11 ujL%JiJVt 
4 j < a j "»jJiJ3 ^£l cLa£ i-dLlA £>£-J ^J {j£S$ t3jj.i.i^> 4j atf CjIjjj d*jJL>. 4-*jLajJI 

"ujJoj c-JL£? ^Ij-^j .«nonnal science ^A^. *\c» °j^& L^W W^-^J o^-*^ 
oLuL^J! 4_j-uljj oVL.at-4 ^^ Cj3jlj>> t^r^l <— >tjL^oVI <jLt_ij_L*l ^j- 'j-^-*-y 

(4jLcj_tOjjO 2oL$ J.S i"lj (^jJL>Jl L-a^Lxi-^l tjUfcj (4_uLjj*J^J| fVJ^*"^ O^" L*^*-* 

CjLlLajJI <J£ 4_lS (Jjj (^J-lt CxSjJl ^j-44 . 4,jirt mt.flj 4JLl*-a_>o (JjLwjJJ (4_5eJjljj 
5jj*-Lc Cxilo JL9 4_uLjj_i-flJt (*jl*Jt Cj\ L*^ *«4-ljl J-C-J^ - Jjj_*joJ1)) (jrul^iLlt dJL^J 

l( a*U 4 jC u,M£JI 4rtM,trtH t^jtr C^ (jr 1 ^ 3.j<jn,^JI 4_L^j>-j_iJt ^jixJLa 

oLolSJl 4. u.tjjJ wIjusj V ^pJt jL£aVt ^ 4,^^, .4 ->^o L^jjLl* jl^ c^jL^ 
4-JlUJtj i determinism 4_l*^>JIj essentialism 4_JjjusVl L^lu ^ t 3j i>>t"<tt 
4-aj-^Lo ^ - tj -»^j)j.'lt ^i^ 1 ami . reductionism 4_JL%V1j universalism 

4j J A «"ttt^ t4J3.il .ir^Uj t^L^-JL^^lj t^yL A^-TJt ^ Kit *i!l ^j.».ia, u _ jc-j-se-juaJt 

(^JJI >«Vlj .historical narratives 4_iitj;LjJt ^^-ajua-Utj (jtiLxJVIj ^pluralism 
J^ ^jia cjLaL^o^I <^L*_u_iul ^^yki SjjLJi <*Jjl1I 3jujl>. 4-a_i-oi^ jjk LjlUa ^j{£ 

5Lj_^ 7=J?t3 dl_^>JI rfiLti uuj^I ^1 ^ W-^-b - J^ 5 *" ci' uM- - *~-^J iJ-*-«Jt tJl^J 
J X.l 1 nj 4, .ui.At OJ3jJt j^J i4-jtj3 (JSo /ciftJi \ JLA 4-i „a-ALt (j£jL_"JI *_a^_ju 




6.0 \nn 



Lcj aLIVI (j\ *a$ ts> i^i V" (JL*_^ (^ 4_i_4.,lcr J 1 4f.l {jJ& j-tTuJu La 4_ftjLU, C*J9j 
' * ■ ' '^ <±<Jfc-xU 3JLJJL>- CjL^-^oJ j^IaI aj-L.i£ (JiJ^-l <_j-^J 'L^J-*-^ r**-*-^ j'J-^1 

l- il i .. " ^1 ^^^l^, (jU-s^jlj j Ml l^jlj «J^c jLlaJ» ujLlSJI I JlA ^JlJLj <jt <^L«lj 

(JLk-jO ^^il C-<J=e_iJajl La (JjXJ (^^j-JtA! jL*_ajzI SjJbUa k-uslU ^J qz\ (j-Tl^J 

| JL^J 4luaiLo 4 M.^lla ^f ^a ^iitJ (—iLiSLlI 1 JLfc <jL£ (jjj <4_j1jJ^>J| Ij^jJjj jH 

<Jj tiSj^- VI 4»jj>^Ja_LiJl pj^ill ^jjo <LLcJkl <Jj9I 4j1 ^jjjuaj 4 i u << <j<ijl*3 tJLxll 

cjLJU-*J1 o!^ *^jl".TI f ! 4-5_^jJ1 oLulSJI ^ f oL_i_j*JI <«Lc. ^ 1 tJ ^JkJI ^ t 

ijj) " "vl—JI < ni'li "<^j a$j JSj i*ijJLj>. (^1 t ^c J^alSLIL 4jjj mil ^^jb 4 j "Jjj-jJI 
it-iUSJI I JLA (>a j_i-uLUlj (>al!JI jrjJLanJI ^j .oVL>JLl a JlA J^ ^ -JyJ^' 
(^^ILlI r«(j^Jlj^» JLj SLa—toin l!iLo_ i_jQ_*Jil1 (jsi* i Cr^ d ^ '^'^ ^ frlj— tlal C*j flit 
_ (jVI ^^ - Lul (3^° L<TnAJi.>.^ C-JjLaj , . , 4_jJoj^>J I L->>jJj)-uJI g.L».L. l^flxtt.^! 
jjjfl j—lJiSJ! ^J4-* JLfJLj>iJ (^ 1_L>-L>u ^jja ac.jJI i m y^- 4jl_iJI ^>^>-J '■L^'JeL aJ 
4_dj3^>*il L>.jJj_lAJ 4-Jj^-tTuJI 5^ lr> < 1 1 ^jSLIj 'OJL/^*' ^irt'^ijJ V JLii ..jLaeuiuj/l 

t^^Jjn-JLt p^i U'urVI 4JL>^o {^ [$1a LiljLs (j^tJJ («4jJlAjJI CjLLqjlII L^-jJa^u)) 
4J3jjJLI (jJI j<— i\ *s> c Vl L>.jJa_uj ^j .. A 1 1 1 ^1^ (J^?^ Cr^ 'J ^"* A * - 4^Ljijj - Llj 
jJLiJL «dai.t ^ j J^f JUt^ociiLlAj .^ulj JjU" tlj^V (^J i^i"iU 4^aj>UI 
.(4jIj^JL 4,"m g r,.n C«f LSi l^JlJI) Cj11^>JI aI^. JL*_« ^A Jji^rtlTI ^ja ^ISJI 




pie. ^ J^sj jjJa ^J ^u^Jl ^^A\ j-6j3 J^i 4_l1j>j>JI Lj^J^uJl ^U 

IcjJs <2x5u>J1 <y3 ^j-dl J^ lS.UI * developmental genetics ^^Ju^SJiJ! cjLit>JI 

(JLj>JLI lJLgJ tjy&J *"'" (Jj^' (*-l *— i-xcuil IJl^Jj . . . 4_ujJ-_>J I Ll^.jJjj.iTI aJLl (j_« 
xl«J j^ji-^JLjUjia £jj£i tj) J^oT ^j-LiLa i(jL>. {£\ (jj-icj .aLjlII (_)^>1j t " rnVL) ^Jj 
?cjjLj)> <j£. t^^u* 2l^j-jua ^1 a^J till j Jij-uojJI ^yfl SjLjLs CjI j J££ Ll>. jJ^-i-iJ 1 

L_jbSJI 1 JL& tjlSU (jjl itfJLjLs ol j CjL>JL t_jbSJI I JL& jjja 4-a.lLaJl Jj^Ml ^ 

^t-Jjlltl t— iL.-TtToVlj it rtjC'lllj i^^lj-SjVlj l ^yj^\juJ\jf {£j)L£>*]\ ^jjLijJI^ JjlajJI 

Ijla ^1 qj ^ <j5iJa$j U^» dU j j.jf ^1 ...development ^LilJIj ^plSlJIj 




v»L*a\ 




i 



obL-tlil <L_i_da_Jl 5LAjL*JL1 c+AS j>1 :4 » > >U11 

I 4i \*\ $ a\ <i "i ftlj a^_j_3j <_)£ (Jj» wiJ CjL)Ij_-»_>J!j 

: 5j-c "n.u-a 4_i_uaj ^j^-t^: t t***n i LqjL9 «-^3-U £jJL->- 

J5I/VI U20LJ (jt J^jil 6-^ Jjl^Jj ...IJLiiJI 

jljO p 1 >_-uaJ I 4 uii'i 4j 1 .*>■ /_fl 1 3 jjjj— jusj u ( !^-» L— S 

.«SSL>J! ^ La)) :jJL>J1 JIJ-uJI 
Ttjuolj J-ljjO-) lLILLa ^jSLj aJ Lojj 4Jl t (Jj-ia-J 4jI Juj 

3jL* ^l ^ £JD^i 4 cr^ lP^ t$' ur* 5L_j — »nJ1 (jrtj 

^ja <JUjIJL_iJ| Ltlf.! (jfiS Jl_SJj . 4-i ^ j jf 4—l » j „jia 

J— jilj *(_)^ite ut J I (jlj-j. ■"*■ j\ frl_d ^Ji L C. J I 5^ y mi 

'4jL£xJI j^jJS 4ju_iLaii «4_u1j_pJl» Sj-kUJl dJLA CuJftlgj 
^ 3^iit^ J£ JiJ JU (jl ^ L13S Jib Ai^Vt <j£Jj 

4jJj JiJ^ii ' ^^^ >^ ^^U o^ ^H^ (( ^° L1j_lu)) 

«* (jr Jj» Jt I JLA (jl^ 4 <ijJrtJI (jlJ^jJl (jjJSj *<— ijll 4laj»J 

Juu ^.g-m aj tft(j nrtilU 4 «>-ml 4_u£. (jll*>j j mi .ill ^^^JS 

^4-ct-LmH 4jLjJl11 (jA 4_t-oLitJj (( rjL) )} "^ . L ^-* 









5 J> 



_ua_ 



^genotype 
.« phenotypye ^^JLl 




LooJqjuJI 

jLgJVlj J1_L>JI L^JLAj) Cjul^JJsJl CujQ 4.ijfrl«H SjJaJlj ((L-ljoLjJ)) J i/~\f J[^be_>j 

tj\j SjuJulS S^ff'n.ti a C-JljLa (Jj * LJLLc 4juLt!u £i\ia (jL-uj^J 4 Lmftb (jj»±l!j 7"j^>11 
: ( _ r >-ljjjl ^^3 t-cwLua ^2 <LuaL>-j Sjjt a 4J«^>t.a <— »jll ^L^ Juifi .(j^jL<JI <j-* J^H^ 

jl j^jj j<n a Jjl «August Weismann o^-Vi? c^u_^jf» jj*j _ oju' J £ W^ JL ^ 

3juJu>JI 4_jJU>JI JsLcJVl (j_A ljJL£. TtlJj (Jj J-ll JJb ^ L d> 4dU (J'" 1"'" <^s (JL-»« VI ^^ 

Sjjkua <3£.j ((SLfljJIw (j£. 4JiIjJLs cajL^j t5j jt"iU 4_!Lj_JI *_« ajIjJI a^Ij^U 4_aj}UI 

.CjjII (jI*a f\$a\ LuVjL*ja 4l>.j (^ b ^'-^ > * J Lj ** a£l ^^ (jr^ «t— »>U» 

iCjjII ^jitj (jA (^iJI Living 4 mm til Sj^Uo til! ju jjJju ^ SjLJI ^ *jb UJLs 
SLl-^JI a! jlju! m-^i-5j (jfJt ^j}\ Life 3L*_>JI 4.l <^>L>. ojjlju ?e_».jVI <_j-l£- (*a L*j]j 
frLSJ! Li^^J^j-JI aJL*J 4.imi/ijJ1 t_d! jlaS?I ^ jl^ jiiij . jL^v ^f ^ Lifelesseness 

4xJ& ,j] ^yk LlA 4 K Mill ^jSJj .«Life 3Lp-» JL £U m.U 4 ri jn -*J( o JIA ^yk. »j < Ml 
Lij^d ^j^xji^uilj 4^jj^LflJI (Jib _ SjLa j] 5^3 03^ ^ - "^^-"^ W^ (*>^J ((^Lp^» 

^ ft 

I j <ilr (J-aLjljj Jjl *ij— II jjJL_2ajj ^ J,rt">Mi a oki^ ^ -^J-^J ^J ((4 <7u_i*U)) 4 Aa.c 

k3L_j^>JI)) x-a 4 U ^ » jU" < >i.t V Lj4 j & Ijl_&9 (((Living 4 iiu_j__«JU» 4_,j U c * — a 

tjfj ^Living organism ^y^l w -^ *"^ ^j^lSUl 4_j_aL3 *-5j-ju ^jlj t l ^"< j^La jjl_*j 
u' ch^ gj^" ' ' "J ^' u! ^^ *cr*- >^- >* L* u^j '^ye l^- ^ ^^ t^i Ji^*^ 

tjAj jjj>.L^( f lj-j-o pj-jua-j-jfl JljJ V S4_uL_j_>JI CjLuU-tll j i m rtl (jSL^j < Pn ^j 




?«5U?» J I i^jju lo 

j<k^jla j^\ c-uU»Jl cji^-J iphysicalists jrutl^iAJLi juu U-iisj - «mechanists 
<j! 4Ju-a>L^ jjj ^Ijj oj-^ Lf^ i vitalists t^ujLj^JLi <ul -*.ts>\ ^Jo ^ - u * 

ilUj ^^k. Lru MiGj .4laL>JI 3jUI ^ LaJ^».J O^Uj V ^^ajl i^i^ 5LpJ| CjLuL^U 
(j\j\^al 4_jLxk>Lx (jj^J (j I (jSLcj V t 4_jj>* jJ^j_J 1 AjjkLaJLlj CjLjjJclLII ^jl tJJjJ ftg-J& 

cuU^JI <>• jjjudl UJ j] ct **WiJI SjUU liM^l ajfiU* juJl a^JI oL5l£JI 
Ulaj JIcj organisms 4 h>>»"U cjLuI&Us icj|jU^>JI ^cJLi ^ uaajj»^a ^_jc. ^o! 

CcJc-j-usI JLd£ r<JL»|jul^pJ1 jl» mi»I JUu) (l^-iL« ^>« 4a^j^jflH ^y^ La ^j-tja^lj 4jjLpJl 

• >^jJI joLJl r-j^^j^l j^ I Jufcj u(Organicism JSLuljirttTU ^L» l^ju 

Physicalists $&hj&\ 

Lo ^-jj^LaJl ^^i tfiLULI j-Aj) aJLjuJ ^tjjUTI ^jmrtllt S^LJll cjV^L^I^uVI £j\ 

VI ,aa^£. j j"r<j («Epicurus j^ijoiwj «Aristotle jJadwij!»j « Plato jj^LM^lw 

jj-uaxll ^flj t4JL>.V 0$j£ ^yJ3 tjljmiTI Lfcj j i s\ a ,j\£ 3jL£.IjJI CjLIjuJI ^Jl6 ^1 
^^ La Jj$ j3^ *^-<J^ Lr^' 4jj1*hJ1 l-JiSJI *_lIIjl1J >LlJI ^-LiJuaJVI jLai ^U mjJI 

a^oLitjj - 3 jS^fl dUj ^i ^5uiJI jf juu .4-L4JV1 cryl>SJIj 4UI ^1 3t mViII 
(j^SJI ^l>it J^ ^ jUjLcVIj llbjf J-x*Jj o^ - (jj^l>^') uJ* '^'^ t>^^ e^ 




-U u rnl JL9 ^jSLj aJ £)] _^jSLJ-jJI jj^a » iTt <\ \\\ 1JLA (JfrLuSJ OJ3j_H JJ^ftJj «4j d^H 
^ _ * 

.(Maier 1938 j^-a) «^JUJI oj$m 5 iSLt,^ » _ 3jl jt^v ^ _ 

4_LajVl e*iJj (^yii^ >4 i^t^itl j \r\ C <Jj1jlj ^l^i mjJl jj-uaxJI j^-ljl ^^ O-gJ L ^\ 
^ [jtj j r ^ (Jj|>U) u-^P' (j-ul j ^ CjVLj Ju.t miTI jL^-aJVI 3jjfeLLi OjL^ 
^Jib 1 a-i'^ J^ip L" J-A I JUfcj * < _ r JT J-fc Ls (JS^JJ <Jj ...((LuLflJu)) jjJu (jy^Ji CJ2 VI 

<_pJI 4 .i <i\*\\ SjjJJi pi m.,1; J-LLlH > a(\1o- _ ^o\*\) cjjI^j ^.Li,<3t 

^>C-j *CjLj|^a->Jlj CjLjLjJI f^^S ?"J^I A^J ^J^^ cP-° < ^ d ^i>-i^'-*^^ Cj I jj-uaoJ I 
iCj VI -lj-5tj3 <— iIjIjuJI^ CjlJtj)-iJ>Jl jL"r ij j-ilajJI (jrl^- p-j^)J t -^L^J J-^ 3 ^ tAD-* 3 

^ya-Ut,. 4jL!Lj J>*-^ JJfc il^lj ^^^U ^ISDl U^J 4jLH1U Ql\j ,4jjIJl!| 
ci^^j oj-^' 1^ Jj^- 1 J-*J ^1 >*-^ f»J ^^-j-tl 3j-Sj3 <jli tiUi £jij t^jLJfcU 

^l-vViiiil ^ ((Newton ^jj^oJwj « Kepler j\&»j «Galileo ^oLl!Lw» rL>J 0! 

Lu^jI ciijLi JL^ i4_u^SJl j^l^laJl j_tAju_«3J ^£ ^UfcjJij 4^>.j ^j^jll! CjLlloLJjJI 
aLc 4-j (/->Lj ^j^a f \ *\YT^ (cj jlj1L>.)) ^j-^- 4 - 1 ^ ^^ .rfiJL_»JI Sjj—ua 4l5»j a ^^ 

^U't^ t L^J < t r"t *s (jrJ-ll 4_iUI 4_ d_aj ( h^ Vjl ^j-ll (n 1 1 *n ^<J L^a 4p^'^ l>^J ^ 
<— iLlI-lU ^-Jk 45U^£Loj tL-iLt-uaLjijJI 4_jlL c-jjpSLa ^-3 • L^ < a CcAJl ^y^-^ (_3j^->Jl 

. « 4 <t \ \ri a 4j^LLq ^^ iUj V"o U~l *^i L>^ '3j*-^*'j 4^qJS L^La 




?«6lL>»JI„J 



i^ JJIj <Lla^a£. j-j^V( mechanicism <ufiH utftjua llUju Vjja^a aUSH Jl S-^lai- 
^^k- ^-ujUj t5^cjj jA^Vl physicalism 4_i_Lj3^la!I Jl ^jjl^JI (j->»jJI ^ jL- 

.^pajVlj g- !■»<■»! I ^^ tljJLscJ La J^>- <L=tj-«I^JI (j^JljJiJI <j^a 4j£j^Jtej« 

(jLS LojjJj . <lS^->JI djuk c<„1l(ii (_ 7 ojI ^jj[^fljl Ja ojLljj ijS^H 5j_L<i 4 <!<<« duLs JJ' 

jl « m < iilj i4j_ai^-j-iH jjkljiiU ^< j >la^ j 1 uoa *jjJl£j :j^b 4ij»^J1 lLDj CiljL>al ^hfcl 

^jJ L^l^j (jr-^3 c*jL£ JJI t4tjjUTI ftljj La J^Ut^j Jc dju^jJLl jlSjaVl ^ j^SJI 

5j^a_u3 ^, LajLuLoI ^^-oLi. 4^Kajfl. l«4_jJV1» (jl J_u .^yjusUI (jr fl _ LjJ^u _ * i 3->JI 

4f^>JI dJuA (jlfl l*II j «^jj t Lfljij) nlrj 2Ljii^ajaJ| 4^>JI 2>jJ3 I4I 3jjJL>. <£j>- ^ 4_uiL>u 
(L_uL>JI JLp>^ j^lalo jj^ j^ftyaVI jJJlS cr-k LfejLusufll ( <j t nj till jj t^4J dj^J cZjjJ^ JL9 
kLjjsJI CjLjISLHj <LLoLisJI CjUUjlIIj j^l^Jall ^jj4 J j J "i rt") ^ Onri-vl JL*l3 *j j*yij 

.((Vitalism 4jjL>.» Jl -*^^^ 2ttx* g>j SjL: < *'-^>" djLuaJLl 4£^>JI ojjtj 

?cj>>jG 4JL%j Li^aJj-L.Jl aIc ^a 4jjJLs*JI j^o-uajJI J< ^ «j_lLJLso) ji/>: JLua 
..4Jj^ajj£al «4_uLt>.)> Jlj iSLajL-aJI 4-JV1 I^j^xAJLolI LaaLd SLpJI cZjIj \i n<n tj\i 

^ JJI <±L*_Jl ^ 4jjjJ (jJI ((Cartesianism 4_jjj151jj» Jl < t ^Juo Jj-sj ^L^JI ^j 
jLajjI LiiJj »_u (jl (±*J La ^ .«2U^I jLuJVI)) :o'>^ «La Mettrie j^LwVb djuij 

jl^ j I 8 ?! r «_«-oLlll (jj—ill <U(nljl ^^ frlj <i .Xllj ^L) j aN <— >VLjstja (^ llU j cJj 

4_tiuk jJI ^yJl ^. JU La LiU ji ^yfl C»5^ ^ ^J * * • Lu^l (^9 '>f^ ^>- J! * bj) "**'** a 

•_^LJI (j>^l tjji^r ^ ^H^' lt^ U^^-*-0' 



Johannes Miiller jJj-* Lb^^j *Luj ^ JJI J jLLjlLI 4 nl j -kJI t_<-AJJl J-t_3 jj c^L^ 
^ j-uic. ^uoLJI tj>iJI ^ cjLIjj^LJI ^ Jj^*o ^y^aJa-u ^<JLc jjbj MAoA _^A* ^ ) 




43LL&J I Jl-i-s- t-flj^jLlI ( ^ AW _^ A * V) Justus von Liebig «^x-J o>* u ""'- ' »jj*» 
£2*-j±3 .«inductivism» ^j1jJ£L«VI c-ukJJli jlUlni ^L^JLi cAyc. ^A\ 4aj}UI 4j,i5iH 

^jLo^Aw fO»A jj^JLiLi-tJl «jJa^a» JLua^Li ^j-A *-*fJ' LrH ^"j}^ ^-^ ( ^i>- >,J cr^ (J 1 ^ rtM 

«Emil De Bois Reymond J^>j-cj; - l>-£-> JtH*! 8 J « Herman Helmholtz jJUj ^ *>U 
4^11 Lol .«Mathias Schleiden ^\ An, ^^jjLbbj «Ernst Briieke (JZjjj iZmi\j[»j 

J£L JjVl 4^jJ,l *Ju Juu ^1 _U*\0 *Ia tjJl^* CjIjli ^1 4_wj)aii1 4^tU 4aJlil! 

^jj^-Jjjmj ((Carl Ludwig 7t-j_sjjJ - JjL^» ^La-ujU Sujj^JLa ciulSja _ (j^>-3 <■ d-i^V) £>* 
cV^a 4_jajL3 La j£q j^-t M-3 .-.(Jacques Loeb l-ij^J dJLv»j «Julius Sachs <j^lj 

ijlja^Jl 3jIjj>* ^,*.mrt"<j (Lijj^ (jj« «Claude Bernard .sjIj^j j$J£» 4**j) «JJil$$AiA» 

*■ t t * * 

(j-A j-riSk.H cLsLs I JUi-S « Juj-cj; _ I jj _ (^ J» La | . 4_jjLl>- (jiat ,i>tfl (jjl <jja t-JLi- 1j.j.muJ" 
JaLifoiil rLoju^-iJS (^H LxiL^-g£ I^.j miTt 4^jJL4jj <_jLb£XC Vt iJuLLaa, £j£. 1 jIoj.^-xll 
4_ii»Jl rcLcj u-»LuJ1 aIa ^Lse-ja ^ 1 s b t in <— »J_j>4 jJLa ((^jL-JLi)) La] .^i ""* *H 
j-^dLc J£ jlj * L!>U* ^ I4L0IS0 <jj£u obL^JI jt 4JLj£fo JM->. <^a (U^/MH.tl) 
JlJ-dJ JLdJ^ .4j£Lv oLtelLa jl L^L>- (^^Jfc LoJt JuJLuJl 1 ^ijl" a£.j 4j_iJ^j]i dtLuJI 
CjVT pl^Jli-t ^4 ^rvLfclj (j-oLi^ 4j>.jj «7ta5j^i»j « Jljj^jj - !jj _ (^J»J «jJjj-^-*iA)) 
^n^Kfl ^ JJi j-^Vi 1 jbuVt Jjjar,i*JtJ <j-uLf^ ^jy^ 4_SjLiJi L^aflJ ^yfl (J^^" J^ ^ <-H^ 

dJL^J J*ju» jl^ tCj^JI (jJJl> JlLq icjo^II ^fjLiil J^j . Residue «31j» oj- 1 1>^ ^jIp^ 

.oljUoV! ^ La>JCJ 4 lu A Jill CjIjUoVI ^JLA ftUUJI ^ 4JiJt 

tj-^Jj i4_j^pJl CjLlUxJIj (j-aJiicj Lcud 4_>.l JLuJI ^J_A C«. lAy>o f^5 .^tj^ll ^Jj^Jl 

^jj-LAJJ^jii]! 4jlcl U 4ojLjJI jLuajl t-uL^ qa 4jtjoL>Jl 4>»jUXI tf Juftt A^i JL>.V (jSLoj V 

.jjjjLflj^odJI l^sjS (^1 ^ifUrtjinH ((4jj. m u <.t^"i,t1 tljtj^JJLlj)) 4jljjJl 4jjJ jjsljjj a] Ls 

^j_j_2ljJ— t-oll 4_>aJL3 La (j) «ua * L^JS ^jjC ( n mi^H 1. ^ l^Jl "» "u Ij-ajJiJ aJ «4jj_j-sw 
1, «^>Jl CxjLS _ <( 4-S j ).->. » Jlj «4_^LLJ1)) Jjl-o >_ /*>^,^*V t CjI^ j. uu") ^^4 ^4 1 11 ail 




f«SLc»»JI L9 j 



(j-4 4_iJL>. CjLacJj-ua"t 4Ja^ cr^- !>tH^ A3tJ (^ *^H^**^ t— tL^iL^-tJLJ t— aLuajl (j-«J 
JlUj."* i,»1 aJL$Jj» 4_uL^_LdJt *.Lxjg_jSJ1 aJLc £)Lfl ijJLliil ^Jj « m ^ji^-J • (jrJj*Luai1 

4JaLLaJI (jj« oLj-^-S ^ ^j >."» :4jL j-se-JI jl^JS l^x «Wilhelm Ostwald 
>A£ <jl_£ jLiJj .s.>m ^ s,Ua ^i ^Li 1 Jub ^ <bLi «t-iUi (< il aj cAijIjj 

J— flJ V ^J II «4_2lLLaJ')) ' k* At 4Jjc_a (_>>-J («4jj_j^>Ji SjJjJU ■ k At 4_Lo JL*-jJL«-J 

4—11 o rl (-.cfljjl ^Jdl _ (\ A^) «Wilhelm Roux jj ^oJL^J^» <jl . L^L$jJ 4Ja 

.«4J9L^U (^gjl iuTlII j-J£- *-JJjji! 4 ga-LU jj—jLjJI t— ijJ...>.» 

CiLib_jJl jj" 1 *" (^ «2LSLb» ^ciLaju^jO jj-a (( Uiljuo)) jJt£l «4_^^>.» LkiiH <jl£ JloJ 

L^jljJlxI Li£ CjIj-jjlj £>jo <JUil ^ bo J^r^Juj (j^&j 4_*j_AaJI *4^ <jj» : Jj-ij «(Jj-cjj 
CjL-lLi— tJl ^_jua^>- tjtt^ 3 O^" Lr^'~^y )) (^4 ^'' ' i ^ Uj '(Jr>^' ^J . «1J .«Cj!j JJI 4-£j->. 

.«^ja_tMAJ ^j-SLcJ *i(_ r ^i CjIjj t"ll ajufe (jja Lr^-ri ^ 4 ^}-0- 3 ^ 4_J3Lla]|j A$ -*tl ^j-a 4_juU 

.jji «rt"<t1j 7^/^il (jyl^- l^JjJ^ cla.'v jj-o 4.o.ujtl 4 Lift l^Jlj *(^jLa JjJ^ (^1 ^jjaj 

aJL_c jjbj i«Rodolf Kolliker j£LaJj_^ l^Jj^j)) ^JLaj t /q j >^>jL t ^o ^^jlj ^J 

4JLl1 ^jJI 4j!j ^flj ib^U. (4^111 obljo^JI (>a) LpJI ^J '^W 1 ^«^H 
Cjljl<ir ^^ djLfl^LlxVl L^_i3 aSL*jj (4lL5tj 4jjb)_^ 4ji or jjU"H ^jl \ AA^\ aLc 
(Jj>-b (^ 4 ^U" *>aj 4 j.lm^ CliL£j— >■ Jj_>.^j aLjjj ^jf ^ *Xj)) :4j1j_^j ^^^ >j) oill 
JJLuj ^,111 4_lli,i1 >JI b^L>JI Aj^Ljjj^j jjkj «AJ^bjjJbl» Jl L^aJ9 ^J tJj tdljjjl 
*« L j : o- JUu Mt^>" *LuVI JJ pbVI jj-o 4jj1jl^J1 CjUju^JI L^ajjb ^£. 

ftlj^Vl «^ju 5j_5 uJLlA)) : Jj-Sj i'-.j -*■ t(\ AAi) «Karl Wilhelm von Niegeli 




4_tL>J1 ^Li (^ic SljiJl j-uti (jLfl 'tij-^1 3 j^-li <j-o$ .«4^j^>Jl ^l ^jJLuaJI 

^j>j <«E. Strasburger j^-j .< ">lj " "■» cjLtu^}L« <j-o jL£ (^j^LjJLlxJI >a$) 

. « 4_j_ljl^_jlJ I Cj 21 j-miH (jLd_jjl 4—d-a-JU ^jjLoj <ji ^jSLcj 4_duj_Li-) aILj CjLu^_>JI 
tjl o"i lb 7tJ^-i-aJ1 £j i * >* "" aJ L^J^J 4-j-c.UJI 4_jttJ_2-3eJJ 4_j_3Lce_<a 4-C.I itn M djufcj 

<jf <!»£ I^JojtL ^J j>j ^ nj3 j «i Tl *V|^J3 .4 jK 4-1 UL>. (j^Ja cdJjJj *3.iLU 

• 3>ILVI ^^k. ^^^ <^f £Jsf>11 c^ j ■ ■■ <H fJ 4£j-^J1j 4JallaJ1 ^ ^LstJj-i-^j 

tfjruM ->>^ jj-4 Jb V jj iBrownian motion laU-^j ^j^b^Tui Jl ^ «ujLh w 

ij\£ L-a ^b > In y s\ T L) 1 JL&J iCjL^^JI dJLA ^j CjI ^j^kjjlH jjLua-J (^Jtil ^A « Lo 

. L*jM 4J^JoJj 4-u\-t>J 1 c_jjfcjua <__)Lrt-uol AJb^jJbjutja 

jj*» ^ <J^ * x j*^ >*j) «F. Mieseher j i»ja» aJUI ^j^U^ Lojujls it_jLa>.yi 4j1*c 
<jf <Uk ^ <_dc i U^ ^ Lc jya 2bjt>J1 ^LuvVl L-al ..Vifl ^ («g_^^J»j « His 

*4j_jjl^ftlLtjulj 4ai>JI aL 1 aaul C_)ljL>.j (^ 4lL3caJl 4_jJi1 4a_uo^Ji ^^yb jj-c-pJI 4n jtej 
ijl£j iCjI JJL) jjfc 4Jal 111" ^1 4_tAifcf 4JL (jc LLuli: JL3 _ I JLA 4j_La ^ _ «j.mm a» ^ji Jlu 

CjLjLuSa-U)) 51 ^ i,<< U £^_j_5fcJL! 4jj|jJt ^paLc^v j1 Cju^L» Cum ill ' y* "* ^V' 4 j !<i r 

(j-AJ Ij^j L*ju£. 2>»Jlj J«Jl **jj'^j -^^ *j^' ol *tijljjjVl ^ Lujj «Nucleins 

( jui-L_jSL»[^j» ^^Utl 4 (mil ujJ.jlH jiUl CjLjj— ui-3 (j^<i 1 i j t ,a LcjJ ^jl)) ^c-iJJ-I 4Jj 3 4 

cjIj jt"<tl (>aju 4jjiclj U-y>> j.,ti^>j * j <^.l ^JUI frill J$ i^jj Ij] v ; «Branchipus 
jjjo J^Jtjfclll Ijla jjj A ; «Artemia L^-ujU 4 o . .J ?r j ( ^ j 4JUJI ^jla ^j t( j;j-^^l 

«_A3 L»je.Lf,LLa ^j-SLj ^J - 4_ijLj^_LiiJI *Li_4-lSLIi 4ju3L5eJj _ j ;Li-c : tS31 ^^ (^u-Sjj-i-aJ I Jj-3 
j-uD 4-aj^Ui 4jLLl11j (jjjj^ (^JJl - «Sachs (jj^lj» ij^-3 * fi ^^>!>h^' (M^J^-*- C*^*^ 

(jt *j£& (^1 4_jjJ tjl Jo^ juj ^J - jLV "Jlj j-aJI ^ 2Ldll»JLI 4_j^.jL>JI J^1j_*il 

4 c^ZL«5 Cjljjl j £j— a LaLcj 4 dilL>Jli 4_oLjJJ1 plj i^/l dJiA U_*!ujj l-ax^» t^Jlj iJI 




?«5Ll?» J I jjAfto lo 

^a Llo3- (±uJL>JI Ll^Jj j iH ^£. JL*_c ^ 4_J^1 (j^jljJLl JJ9? cJL£ UjjJj 

CjL.m*iL»j ^ «Wilhelm Roux jj aI^L^)) 1 j f er*M (Entwicklungsmechanik 

t^jjj Jj«-5 Jj 4jLjxj OjL£ 4jjv^l aAg. ^jpfl 4_j-ujjJ,l J-^Ja tj mi r x_«-uLjJi (jj— oil 
jjJjJl (t_uJL>Jl 3j_cvjJI SjialJI ^jll (JJ^-^ 4_o*VI aLi ^ ^ i^> r^> ViU 4-^l^Jl 
_ «JJ» JL^.1 i.nC jj\S JLdJj ♦ Jt^jUDilj LjiIXu 4 rtlt"iU (JjL-oil CT^ (^<3 **' ^"'^' J '^""V 

^ tjl^ _ «Hans Driesch (jijjj JJU» do, J 4_o*VI ^dc <ys ^tr>V;o LJajl ybj 

(j-ujLs JlA ("iV^JI ^i^o^ 4j£Jj ii_jJVl t-tAJua JjLlcl (jpfl I J J mi") j^l ^H ^' 'M^ 
(Jj-^t-lII ljufc £jJu>* JLaJj .<— hjlrCi.a (((^Lu*.)) ^yJ] i-3j W*i a ((^l)) (jA (Jj) "» "II (J^lU 
i^l"r7>, i.a.a i/LLil>. (_r^I Cft-*-^*^ JJ^ 9 Lr^ J— J *-. 1 ^ ^ 4)a\ ^r^>* J'-^ ^ 4 ?>al La J if 
^"l.-^Tu {j\£ Lo - « JlAIB lJlusj)) ^J] jj k" * aJ M^^ fl ul (jl < ln"w^La t4jl->itl ^Ju3»j 
^J I <1 fl *< a JS JjiitJj ajLjJI ^^aJ^JLiJI {y* ^jUj^J! ^j^*- 1 (J^ - *^ *' 4jjlnill IfiiU 
♦ Jjol^ U^>- (jj* LAjJ ^^lll 4j.iL*JI 4j9j_J| ^jjO M^Ifi >*-^>l OJt£ tjlj t^jjjjj 4J9jj 
(Jj _ <LL%_J| 4_j_5jjj_dJI '""j J ' " ^**'*' <?JlA £i^>- < fl < " >*) t/i iillJLl C^ijjI ( b7 ^J 
(jl 3j^3 «jo j^iuLtjJLi SjLc: ^jjjlISj IjjL^ U^^' C^H** 3^3±^ ' fflt^*! -l^"t/3Lrtt-mj 
OtjjJLxVI £«: ^1} : Alt O^e ^ ^J>-J-^< CjLlU-jlJIj Si.nt "1,1 djLuKJI 

. La Li IjjHirti Lbj-Luiij Reductional Physicalists 

(Vitalists) y^Lftil 

Sj^Iul «^Ju jJua ^ljjLjj>J| >1 ^ -"lA I »_tiojja 3Lj>J| j, j < <i.rt?) 4-L\.Ju-a dulS 
*_i^3J_fl (3- 3e -^ 7t j <^" (oj CIajLS tjij *^ <"'f- £— t-uLJJ] ^jj-ZUI j*J_Sj ^^l 4ji *\j\ 

jsc-c 1 1 n \ j . ) A Y * > Lc julj 1 j -w jJ j j i T I jcic j j ^t^ ^"i "^ ^ «i lr, (JjJL>o 

^jjl c~j Lj I j j r^J 1 j CjLjI jJJI ^j-i-ujlj ^Jjx* a <Juj>. £_yC cj *-jLjJ t — J J^J- 1 

^SJ *3^UI^ 4 j "hTJ CjLljLSLII (j^J 4_jj^<kj^ 3j'>^ j J^J f*"^-*^ J ^ rtlrVI 

4jf naturalists ^ j » ^ ■ U 1 1 ^"^J^ L;r Lc ^L^ t 4jrtj3 j<iH L- f aJuq jj ^t^ juljj 

4_jj fc> )\ p ^"^ i>>At 'a ^ji^j (jl IjJjLst^ *"»Ltj>JI 4_*_l_l13 ^J] A^jj-Iaj Ijij-jju 
(jj* >-J-^I) u iJr J-jUo CjI J - 4 j i^> t "U CjLuLSLJI 4_JI ^£. _ «CjjKjJ» 

4_ljL_3JI "L^ujjJLl jJj-a (jJJ I jla i^-il jl^^ t(lj njj^j-^l " j ^ jl LjJj^ ^j^ 




Lxiajl (Jj '.((p-Ljj-jiflJIj ^.LlajSJI (j\j1aJLl L^cLuai-l ^jSL^jj 4jJ| 4 « nU CjIJ 4jj_pJ1 
4_j^>JI CjUjISJI ^u Jjj^dill (Jj-«) LLuaJil) fj^a oj j uu.en i ^ 'J * ^' La < fc M>- (j^a 
i AjjLl^pJlj CjLjLjjJI (^yJS JL_l2jlUI 4jl1L 4-Lfl.i^'i CjLLus Jaikjj istlajjjijJl 3jU1j 
juu3>j^q LLuaJill dJJfe (Ji GjD JL-aJj . (jj)U"11 3j-Aui j j < nh "t \ 4^-j^LaII f'j^-ilJIj 
A^-aLcj-Al lj^}-Jj Q'UjLljxJI qsi*} (jj Jj i^-jJJjJ-xdJl (_ r JtojLjLja (j-iaJLJ Jj-3 <j^a JLOJ 

< rtj^'lt 4 ^j>-jJL( 4 jl^LaJI (ji^ tilJu (3i>^ J^JJ '(j-uJJ-2oJl (^Jt -t-LuJ 4_* jaLs Cj! J 

.pii^^tl Si^j^JI j^Iaj ^ U£) directed adaptability 
^^jJsjU-a j£La 1 1 Uv ^>ojJ 4"U-k. (^3 jjr ±AJJLl ^jlojLjLlil Ijla ^f ^^ . 4_uLpJI 

^y^ (jL^ iJLjJLl (Jj_I_i.ii (j-Lt-i .aL> rnll ^j_a 4_cL«^>Ji dJUfe 4_jJ| j__l1_u La d^ljj 

t>ij_>L-JI ij^-jJ^I ^---' ((Lenoir jl^-J* ^ g jir 3-- 3 ' t/4H^i-b j t \\ L ysuu L_uUI 

if 

\j j nirt" 4 j»Ijjj Mia Tl cjLlLojlJI j j in.n'i ^-IJ u>^f '>»^J iteleomechanists 

3j__>Uoj l__j£JlI! 3j_-.LLi jJj-ljI 4Ti-cv^-_-a aJlc <j-a a^__l_j Jyi <ciljJ1 Lr^ -1 W^' 

S^JLl ^Jj 3jJLl L_>^_ljj (jLs 4_j^_l___JLl UL____lII ^jl^J- . 4_j^___>JL I 4_i_ojj_iJl jj-t--> 

a_uuL_JI (jj^-dl 4jL^j (_y ^-^-J * ^ V^> * /-Lc. JutA ^j-^jLj tjjy jt ^ jj j-aji j 4__L_w^L-5i 

J? <(-c_j3_i^J» (Jlibal ^j-o 4_j_ijj r j_ij| 4__aj| Cj\ jIj£» (_---C til! J j-il (jl JLu . ..j.lhC 

_-ij CjjJj (j! JuLa 3-il ih >o 4_£j_jw C_JL^ 4»jjLj^>JI (Jj? 4-j_£i c_Lli V La-«J 
t4joUtl 3j^-U 4jJVI 4_L__i_Ji ^j-ic l-ij-<^i C-JlfT L^jj (Jj tj Mir -_>LlxJI u>--^ 
jl ^((jjo-uw j_k_uc ^Jj «^4-tLtJL>.» j_t_a__ (^y* 4_l3 jj>j-ii 1 Ju-3 l_t^M-_j| CxjLS L4-> 
^11^4 (JS (jlj i 2LIT VI ^Jb La ^jlj-^Jl ^jl 4J j rt a jl^juaL ajLSj OjLS L^j| 

tjS^j .«4_Sj^>- 4JL^v ^jjj 3jL^a» L^JLj jJ^olSLIL La>j j m <i " t j^,^j 3l_j_>JI 

4_U3J^_LOj| AdClj^jQjJ ^uil^Jl (O^j '^^J (_7-^ (j-VJLJJXA I^CJ LS La jJL-OJ - ^-JjLLJKn 

.(^^lll) «Kant ojL£» ^UVl L-aj.nlj^l Zweckmassig keit 4_uUJI ^JaiJI (*) 




?«6Lp» J I l7 lJU) lo 

^o 4j_^qJLj3 > n j ft <j-0— iLaJLo j^a-C ^ ' ■■ A * jJlJLILj < 1 ' ^ J I lj->L£ '^-tH *'j 
L^CjJjj L^JjJi (_ :r ^ - (Q^3lj-u»aJ (JS (jj jj i<_iJJ ljj-AJ La j- j ' ..A".t CjVjLst^o 

. 4SLl.hI <i.*lc 4_ij_La_i a JlSj V - 
SjLo Jj_»»JJ tift f\j-A «3Lj_>JI)) aLj-3 (jl_3 t^j-x-ul j.^kJi £p« Jhi>^ tf L) ^ ■— **-^jL9 

3LpJI of^^j^lL^tib^J-'C^^^'i^ 1 ^^^) State ^^-^ijJ 

<j^oj) ^j-uajj-iA) I L4IC t_ U-atTn ^^pJl ^^SJl dilj <j£, j-joTi «4_t^>Lx 3jJ9)) Ly fl ^j^Sj 

Lebens cJaljJ? j i j j T : La.>jj>j_i Ij^LJ {_y* cjUlJ ^ 4_judL>JI SjJLll llUj do ml 

.«elan vitale JtlA DM^I»j «Entelechie L3 ^LltLliJ>>j tkraft 

o JLA (Jj-a _}j_j>-j oj&Ju IjljJfl (j-J^ uiiaijl O^V O' °J-^-* j^-^-^H o^°J 

cjjlkj 3LpJI jjf ^jijjLil«j jjjjJI teleologists t>_uLiJI jyi 1 <^jl IjjI£ i3^UI 
l£>^ ^J^^ (j^"-^*-^^ (**6 J ^*.* 0*-^ 4 l£>^' 4j_>.L o^J t ^2>^"' *LL^ t3i ^ < *" 

jT psycho lamarkism 4j mniTl 4j5SjLo>UI c_^jua) Ujj <m<i" ^ ^jj2jj_iiJI 

.psychovitalism 4 n,.n<tl 4_uLpJI 

<j£. ^jjLilll SjuJui jJoJ CjI fl -vj 4jj j:v 3jj9 Ai^J *>^ L^ tJl d^ O^ ^^-^ 

1 JLA (jL-S < L&JUu Loj j miT *_jLtuil (jjJaJl da-tuljl J-Laj (3j_3Jl £ JLA 4 « j ,1 In 

^Jl^. ^liquid }LjL-u <j-^i) ^ u ^ t^ *cr" *^ Ihft^ < -^> 3 y (^J^*^^ J^aUJI 
^j^j lLU j J-^-J P* '■" »^^ '^i^'J^^*^' 3j « l< J I j ((^j-u 4_u jL>.)) lJujju j'j-^ 
j-_a_c. pj^Ju 4_ujL>Jl_3 . LaLU-^o JUJlj>o iJ-SUj V ^pJl «4_joUI)) CjLjtI Umjl 
^j i JijLJl ^yJJ j^ijlll |nin -kJI (j^s uj! (hm ^1 3jlj^^>JI lLUJl^j < jj h i 4 

^j^o I ijm> 5jjj i^aJu (jjL) («J J-j (jr^>" u^J^ J^" J^^' J - ^ ^l^Lo * 1 < ^ ^"< t <\A Vj 

^jJiUVl ^ t mUTI ^JLtJI (jLa *JL1II Jj 1 1 «. (jJLcj »4 *j jUH *ljj Lo ^Lc 
lj uif (j-oLUI u>SJ1 j-^b' c^ o-L^ l^ 1 ^') «J- F- Blumenbach fLxi>» jLw 
spontaneous ^M ^hU ^jjjSoJIj ^Ij^oJVIj J-LiJl ^ 5 ,ul A - ...t^. ( , " <j 
£jUI Ijla j fi tj <j\£ ...(mutability j^aU-.U 4_AjL3JIj djjIjSLIIj * generation 




.«Johannes Mii Her ^J^o ^jj» 

^)j_dll 4jL^J (jA^>- j mi f ^_>jujL<-uJ1 O^-aJI *M^ (j^ 4 ^!^J tl)JL>^ -^' * *» ai (jr^-J 
«_fl 4j.i*iiL<u.a jI£j3i c-iLse-ual IjjLhjI ^^ c-LuaX. VI cojUoj »1 <iU <jl£ j.ui f ^j-aIjJI 

<>• J/Vl ii^ Cryu/VI J}U. -Gj-l* lVirt".^> Jib ^JJ! c-ukJdt diJi ,4_uLuh]I 
«J. Hunter j11a» cjUIi^llIIj (jJLt JjG U£ t ()Ai* _ M* * ) j uuc £_^llll Ci^tl\ 
5_ujlSujJI jLu ^)L^ <±u_^. LuiJj-3 ^^ ... Lq^j.j r j « J. C. Prichard jijISo^j»j 
jpJI SjiLiall 1Sj->JI *..■"" <jf 3L>.Li* <j£j foi *Lj>^ o- 3 ^ ^^ Cartesianism 

*1 <nrVl cJijUoj »1 Jrj ^LJoVI <yi 3-^ <i -?^ a ) Montpellier 4_j_JuJj-« 4-^jjua 
(j^t>-j .«X. F. Bichat oLiu-u)) ^^.jJ^uJf aJLjJI till j£j iA-uLpJI l. < a .u ^ <i m ♦ a 
J!u 4-owjJj j f H *q cjLl^jloj-« 4-u1jj ^ p^'^> V'U «Claude Bernard jU^j jjK» 

♦ 4jjI^v (j^»J <^ L^^P" M^ ^ (*-*>^ O^ «cJ^J^ (J ^ ),L ^^ 
CjL*.jJ <jr^ 4-oL-i^J! c-« A j .a 4_j-3 ill ^ JJl (jJo^lt (^ L_uUl OJL^ 

^ o*^- ef- l ^ , ' <;M jUj ^Ij ^ j 5T jjbj aGeorg Ernst Stahl ^ ^Jl" <!:,i o^ujl 

t^ljJLv^U ((^JJ)"( t.u "^A^» Jl 4jjJhij 1 JL>- j $1 Ai\j 1 j nif *_)LuJt oj-^' J^^J' 
^^ 1^_ljJS IjJJ C,l-u«1 djlSLal (j^Jj (t-j-AJuoS <Ljj1 j.jt- JT La ro >a (j&J f«J LcwjJj 

. « 4-uJjjjjO )) 4-ljujJuo l_jLsc-u2>! ^jVtl 

^jj* ^yjljjl < ^t>^(H ^ developmental biology ^gijj>U"tl Lo-jJ^-joJI aLl ^jIjj 
dJLii_4_l)j * Preformation ^JL-ill J<n< "tt 4j;t^ 1; ^jUj JjVl -.tjr^jj^ ^1 

^JUI jj^Jl ^u^ *\y^\ J$ tj^ ^**^jVl 3mi>Ji 2uuji oW UjL*-^I 

.(^^1) (_^iU^I (jL^I ld"k'. JjLLj ^1 cij(j^>Jl JUrii..! 4_tiUV1 cjUKU 4^j>»3 jj-3 ^ytjD (*) 




?«6Ll?» Jl.-Ji 



^f tjjUlIT 5u36l_loJ Lajj <jU JIj-jj ^ mi ->tl ^Lua_cl <jl LajLLqj *«epigenesis 

J; <» ajK nf 4_l^j ((Casper Friedrich Wolf (JlJj^ dJLjju^ j ^ < oL£» 4JL>.Vl 

j^£ Sj^jL.nTI 4i^JI cdD ^ jjjj l^jJI Jjxj-sU J-LaJI ciAJJJ lla<i Uj>^ 

.«Vie essentialis 3Ll>J1 >&£»»» ^-«l J-aUJI la^J r>£1 J^j 
<_dJ J 3j£a u^J <( F- J- Blumenbach ^L_±lfljJLt» j_a j-^ I ULc ^1 jl_oj 

tjj^l ^jja -i>^-j 0^4 Je^ L*^' ^1 J^ *«nisus formativus JjSLj^JI 3^1 » 
^Lo^^lj irritability JL^>U 2uLUJ! Ji* SLpJI ^ pliVI ^ udjLSJ 
t< jj) Ml « jl^J 4n(j'«i ^ ^a.trJl j j j ui ((t-LiJUjJLj)) ^L^ , v rtlj * Sensibility 

«Naturphilo sophie 5^..^ .Uti d.iM.Utl)) ^o mil <aiUVl 5 n,„\nTl «^a (jj 
^uLlII u>^' ^U^j lt^ ^-^-L^b (( J- W. F. Schelling ^iImd) ^j^la ^jJ(j 

«Wolff cJJj_^» JULjoI ^j-* o^j-^ jJ j. j \\\ Jl <t r I L^j <r<a Mill <jjJI 4 jU all 
yj£A A ^ *\j j A It |_sLiia_A IjLjj CIj-iLS J_S_3 «^Jj_a» aAJuu ^j^ <*-* << r'W^ a J^T )) J 

-^ 4j1>A £JLc (^JJl _ «^J^a» (jl jj iUULi (jl^ ^L^Vl IJLA <j£Jj ((((j^*!^ 
aJLjlII (Jl_4-a^>. ^JL>.| i.jtii "r^l Jl^ <jL^ — tfLi-i-o J-La CjLjL±HIj CiLuilj-dJI 

^^LJI (^1 M_xa j^f \jj\£ ^ JJ) dJU_x»>Lj ^ >fl'>ij aJ 4£lLa ^^j * J i«"JI 




l_£JJI jJjJuJI aj ^ n{\ La? i4jij-juujJu 4 q.j^ ^1 }Ljj Ur^*-* ^^ 0^ «CjLo^l^l>. 

i-jjJa? - 4_^LL^J *iLj _ 0^ «Lebenskraft 5l j-xtl S«J3» j-aj «jJjjc» <u»jl3 

CjIj J ' " ^~ O- 4 L*-jL-3 (jL^ U, IjJaJ _ a^JlSJj i^JVI <>L^_j>JI 4jj-Iaj (jia-ii! 

OjL|£ tiiiij cr*^ *^4L9 i U m iJ' Ai— »,H jj^-aJI *Lui ^3 1 n *>-V ("rrt mi" Si 4^3-^— >- 
wDriesch <_>ijj-S» jlM njlull J j j < » ^r^J »** <ijnr tJrj-^Lp^' oV-ibta aV\* a 
(Jj^>. Vjl_>. _ ji mi r *_i-uLaJI q>-^1 l)^ ,>-*^J ■* ^ ^- ^"-* f ' Cjlji.m Tt £ya If JU - 
pjt\ »"itl ( J!uo 4-x-->.jJj) j,.itl j_&t^laJI (^paAJ ^ L mi" (j^ 1 (( **-f-^i>^ )) -^ 3 T r 
(j^i* JJ tjjl^jJIj ^^j-iiajj—a-ll 1 JuJL-3b_jJIj * 4__jJL__>J 1 t_-*-j_^l^_jJ I ^^y^ ^^1 JJl 
:4-lla>.>Lo jjJU>JI ^jj*^ cilJj *_/»j . *1£JlI!j Sj£!jJI Jiuo 4un a ill ^jfcljlaJI 
L/.l l.-fc. f LoiS «<_^IujJ» CjLjLjS ^3 (J^JLq CjI j (J-<->- (J- 4 L^jL^J <— ft i u5wj La SjjS 

*Vj-A ^jt ^yic ...aEntlechie» :4 o ^jtl <>"^K Jjb^o K L7 <j'*Jt £_«lJ^J!» SjLlc 

t^LiJ ^jjo L^jLti La OjS& £j-a ajLj3\ j^£- jLuauVl Sj^LSj ^LSljJI Ji^I^J jLSijljVI 

4JoL_u_ij ^a l^->.L>ij t_ jl i (iJ jl>.| jjl^ Lulj Lo£j t^jAsLijJ! ^-^j'j cc * ^* '■^^ 

L^xjJo ^1 «3l j >JI 4_JT» 4jjJaLLl Jl_uj>.jJI JjJL-pl CxJL^ - OJI JbT _ L$jf 

^ >j-j^ o- 4 3.\ t i" ... a L^j? Mjuot^Jt (j- 4 0^ cr^^ ' reductionists (jj-JLwV! 

JLjjLIu ^In^'i OjLS L^jI ^Jb 4_jjLj_>JI t-L%JJ j^-I t. t <i^i tiillAj . ^^Rv^Jrl-J^ 

teleology of i^jlJtJI i^jtiiun ^^ (-sjla ^ I jLiicI ^o <>>"" A^jjLya cJL£ 
(j^ jj^ij (drnmanuel Kant ojL£ Jj^jUjI)) j^LIaIJ (jl^ ^pUl ^j .finalism 




?«5L*»JI,,i 



Jk J^iJ ^a$ iteleomechanism 4_jjL*JI 4jJ^I 4-l^jjl* 4_j-oUtjj *4_uLi^JI ^^k- 

♦ finalism AjjUJI <-iA,j<u ^»Ij 
cluL^ jlS-5 t4_uLiJI ^Jj-ljo ^J _ Lu>*- - £->-b ^^ 'Natural Selection 

jjj (_al i* " *CI (j^a «ojjl^» <_jJJ Jj-oj3 1 o j '^ ^jj O^ 5 ^'* ; Haeckel JSLtA 
jjlc a_l^L>. J-^.s j-^' * ^L-i-j-H J^w! (jj« f-lj <*ntl ^ u t j jUT) i-*\ V YtVI 

ajjJ V Hj-i 4_uLpJI <-iAJu J.t--w Jus « selectionism <_>UtjJVI» <-.<aj.* <j' 

4_4_jj(jl jJL_£ . 4j^JoJJI rtv^ ij aJ _ jJ^VI (^jp-1^- - 4_if y-jj '^^J Oj $iM L-^Jj 

4-uLc. SjJaJ ^1 _ 4jI j (JLt^jJl ^yd _ LfcjlSLJl »_4 t jjlftl.1 1 r^£dJ 7C^JL^ L^CJJLdJ 

. SLljcJH ((4_uLl>JI» a I 

_ <j!\ Jul _ L^Jl (Jj (wSsLtjJI (jjb Lo» :j _i -*tl jjlj <-uJLI Vj S_jtj« Llj^>- 

c*^Ij Jj1\ 2l«JI 2l_J>U -Ua* ^^ Li^j^i L^ >Lju J!Ui ^L^ 

JUlj 1 L>. L>iJ '"■ ^ ^^ Jl2 _ 3 Li_>J 1 jJt I ji^J L-A^.j, i a a~\ ^j A - (( 4_jj LljhJ 1 )> 

{j\S (_3-JlJ1 t,lr>,.i..i l u. l"TI (^yii 4_^j—uuJLl 4JV1 4 Jj-lcsj 4-7l— rt..ia,-»> 1 4-4 j — ■iJ'tSLj 




4-jlr j jl mm*>I jj-A LijvjJj_ljJ1 (JL*_fl <__$ 4-J1* j nil 4_l3V Lo ^jJJ jiajJLa 

^ \X * aLc ^Ij-*. <__-_< iJjol^JL LajLl^jI 4uCj-lm1 4 miAJlII tjj-J ifrLij Jjloj 

. 4_Ul>J>l CLi\j3ji\j (J^IjjlII (j-* *^ tjlfl*mij V JJLc 
4_jJajj-^Lj_t>a dj-LofT 4_JLl_uiJI ^j j In ill Julj3 jjfc (Jjaij_*Jt j>JlA <Jjl jj[£ 

4 1 j t »j <_;l ^t L^jLsbjudt jLSls! jjk I jla <__$ <_m 1 dtl tjl£ JlSJj t4j^lf l^JLa ^p^l 

IjjiS _ ((<Lr^p» 3_4_n) J>j->-j c^~ " S"^*" *■' ^ j '*" (^-^J'j-— °Lj - (^^1 -*! i L^jusul^aIJ 
fr^jiall (_---» jjl t>^-4J '(£>*■' 5^Lb 4JjLse_^ (^1 aLsI (Jo^I^jlH (jj< '^>J La !>£--* 

.4^>JI CjL_--0] 4^Lu,Vl t-flSUa^JI ^ 
4_jJL» (jL jl ri "i rVt JL-yL-J (^-^jjJLjJ! jl m. -t'iVI j-* ^--Jl J-^LaJlj 
3_sLU (2>£. LoLxj 4<?l"fV>ft «4judL>*» SjLa ^q (— aJGj r<Li^Jl) 4jirtt"U C »Lul£J1 

^3-Udl (j^-^Il iSl^—iJI rjL_>- 3ji^_vjJ11 4__j^JL>J1 3-Lil j-Aj i«AJ^_)jjj^-j)> _)! 
jjt ^m-^ ^j i«AJ^L^*<. t i (.ill)) a_J jljlj L o-i_a t Kollicker jiLJjiC 1 ^ jlr 

JLjJl>» £>- 1 mi) JLoJS <4_ulj^-£. <_^xiLua_*. I i (jlS t^_gJ_u '-Q..J-3 i>jMjJJ5j-jJ! 

^colloidal chemistry oLulj^JLH »U rt.j«f jjb j^ajjI La <jLc.j^-j *Lt*_aSLJI ^ 
electron 4-ujjJ^JV! <jj 3 *>JU yjJI i^'ilb 4ja_t_>J1 »l j j<tl jl.v jt 
(^AJij t^jMjj^'j talt (jJLxJL^JI (-^u^-lll Cj^j-v La ijLcj-ijj microscopy 

4-i-MLir Vlj (<j^1^J| CjLujuxjlII -(jj-Aj 4 rtl7< >*U 4jU^Lo 4 ^ j. i L^» (^£~ jtj-i-bJl 

3jU,Lj ^ o i-uj La jj^jJ jj-±-* *-^LLa juu aJ Iji5Laj . ..3j-j_oSUI c-»Ljj^->JIj 

4JL_*Jt «_Jj-j-_a (4JjLc^a 4-5jj-iajj t4-*_^jJj_j_iJI oLolJ-M {y* \ 4 * \&\ h aj 
(j, A.KJO La J^>.jj (Jjt j& (jJLtj. Juu aJ i^—lLUljij i u^-L>.j)qjS l^_u-a-J 4_ulj^jiJt 

jj] £>^^? -* "A5^^ *j-^- ^SiJd -^ ^*° <J-' cr-"-*'^ I J-C-Aj ioLJlj^Jii! ^Li_4u5u 

j-x--_a3 ^jSLoJ,! (jjo -r-j <^r>Tj i«4_j_>J1 3 _i Ul I » 4. g t n\ (Jj-x_LLa J-b Cajkj ""jJu 
Ji-4 (3^ J Ji .' * *"' .' ^-^t ^ JU^J - 3JLJJ-3 J^V j"i (jy-ilj - Sj j ^t, I OJ rt trt\\ 

o'\ 4 > tLr -__jLlII £jU-* L4J ^--tl macromolecules «4 «> V i>>tj cjLSj^_>J1)) 
oLiCj-A (Jj3_>o AojISLaI ,_-— c JtP-^ <Jj' u^J ..4 j^!t jj-£. 3jLU L^-L« lJjJLu 




?«SLp» Jl i/iao Lt> 

3jUa ^^j _ (Urea bjj_Jl) l_Ldj_J1 SjL^a j^JLa-Ij ^ AYA ^Lx «Wohler 

CjLJLj_*J1 J.X i. <i tf" IJLI (jl Jj^_3b_CJJ t J.u.1 rtlL CLi*;Ll jLi) *b.iLa J-JLC 4J4-J-3- 3^j9 

s 
SjLJjLv Aj-^J^jj A^Lia (jj£j J-& 4-JrndTI ilajd u Jjsl^£. jjc J-jl^pl (J^sLlJIj 

^je—ua 4jy ic J-iijL^ L^J jl fl Mil m^M Q^-Jl " j nTI jLLcI (_pJI i^ikljJaJI j j mi ft "if 

jj jtA. jjfc Lc-^Jjl <jL£ jl j o\ C jljJL*. j-jo VI I JUb Aj_ai>. (^ tiJjLi JuS^ t*>^ ifrj a 

(^yju-^J! j-^Ljj-JI 3j< hj c?jL^1 Jjh-^' l^! l> '^ q| l£^' genetics cjIjjjII p\e. 
^.k. _ liS^id |j_4J 4_3l j^,Jl jjfcl^IMI ^.l^-v j j mi a" Jjl3. U* (genetic program 

Lal^ . £_aLj_jJ1 |j-& 1 g «Stcj 4jj-xj-a_a CjLlU^T L^aj-s^j _ IjlaJU ^-l-v jj« (J3 JM 
Jj^Lj SjLcl j^fc j±\ \j[j>o\ (3^>" i^ 1 -^ 4-jJj^jI JkJl <— <-AJua J^li ^^ t^J^l tl)jL>Jl 

jjiLil U ^j-l^ ^^ . k ; «Zweckmassigkeit 4_uLiJl 4kJl» ^ «Kant oJl£» 4jjJaj 

jrU £jl_JJl jjLill ^1 jl mioVI ^SLa! « u tjjUTI <-jlitoVI» fjbua ^ itij^ljJI ^ 

l-j! V "i\Vl 4_jLAjfcl_Loj Teleology 4_uUlII : L<ub 2l_JLl_lAJI t-tAJd jl "» ,j ■ » j\j 
i_lJL>J1 j^o cjLLl>JI rtj^-j s-^L^ t>° «*jJjl?^» -M c^tj>o ^M-fc. Anti-selectionism 
jj-Jl -, j Ml ^^U ULLd jti\ ^^Al 4J j . S a oMj^Ijij LjIji^I <> j^M 

.«4j^l>. 3jL<s» jl 4j^x>- 3^ ■i^^'J O^^J"^^ *^i l-^J'"^" 1 ^JLstjUduLj 
4-Jl"jMI tLuL^ U tJAjtij^j nil CjLIj^ ^ Jijj La LSjU-tfiA jL^ |jL>-5 j! ^J 
jl Ij <i r j jJLs . IjbjjQjf^ 4_lj>- jJ j_jjJ 1 ajJjlJI aJlSj (J..U .(.it ( _ r 5 3jJLc jl*_>. ^j-tu 
JLae-o ^^yJI L^_lLS_jj ^ oUll J-5_>J1 jj<s 3L_lj>JI j^bl^la CjJljxI J_fl 4-jJ1"i j rtll 
Jjj LI V^.t,tf a 1 jLdJ j t "i »"> A£,ljJLl olxJt q\ Loj>- .f^JtJ-iIaJl <:lj^ La) Lfljj-i^ LLiI I 
Jluo **^>-J l^i < his\'iA julL <LlSJ^ ( La^ t"< i ill j^Vl (j* j 11 "j^H ^_>iaJU CjLjLj^ (^ 
(_p ^jvs4. ,". ^ Jul «jJj-o)> JL-lo ^" *w ^Jj <«r-l_j_La^L)> (Jj_ja 4_*_*_t-o ^J^ ^.i ale 

.(^j^II) <j4\_i,,,jl\ jj-p 4jLiJI» ^j^JI LaLuw 4aS>A 4jjU.1 ^aK : Zweckmassigkeit (*) 




yi «^Jj_«)) (J_j_3^j ;xjLft_£ ij-j-j-u-AJ ^Lj Qj—iJajj j rtfl Lg-S^J (jji-J^ 3L_lj>J' c-uljj*. 
ULua_dJI Juul juJU>o y3 4_>.L>o jJu9 £>ja iK> ****' 'J * l* J **" ' ' .>;! '"*>"" ajJLoj 

a } , nlla j_ix. jLSLaLj Ju>Vl 1 0/3 *jj jL£ 4JjU^o cjVL*j <JiaL>* *J*JI £j;Ij jl 

(*3^-Il ^4-Jul (j^Lt^l f-J^J (j-* ^L^jjVI L,t,,i <<M tJJJL^>JI 4-5eu^lj A K ~. a j j- . - * "t 
«C*jL£» 4-jaJL^ (^ jJl (jjLiJl j j niiilH udJj :aj j^j Mill AiitflVl j^xaj .^Ji jn^tl ^nn n"U 

jL ^ WV *Lc ^ rj-^ -9 ^°' * ' r L"-* D^ « Francois Jacob i_jjJ£Lk Ij_oaJIj^)) 
4 j njj-j-iil Jjc_jo Jew ( , a j ^ < organicism ^j <>> til ^1 J n "<i \ jt JxJaj 

LLH^' <J^L>* UbLtlarwV «. (>r uJ| jj^*> ^-lJj>£. ojubUaj ojJj (jl ^t ,uj < Ll>j 4-JLUdHj 
HjJb^i ^ijJ» (JlS JJljj L*^3j i<LuL_L>. jISjSLj (J\jJjj^_lojI (_>^*J U'^l cr* L OdJ ' "**' 
^ L4I Jj-^J V 4_u5L> q^-jlj-fl L4>JJu 4 jirnUI CjUjISUI jU (^jLj jjja Jjl 
VI ^j-^ V l*M VI «*L>uaJI L*ylj2) SjJ^La t*if 4ife (jL?j <4_pJI ^i£ 4inUH 
«jjtjjjjj— lm ij±£)\v> J^jLj jLSjsVI dJ-A JlLo CuJLJ -L-2Llj . <Lj-<J3,.t"iU CjIojLSUI ijfic 

L ^auuai ( ^ MA) ((Francis Crick ^L^ ^ruMi'tl^JS)) jt jlu .(j^jjL^oJI j^o «>^j 
^lulUl j^JIj» : Lufc os^4>^l 6-* cry^ 4-JhjMl jlS^Vl loAZJ ^lA£ \A& 
3jj_i-a JJoj (jl t-jj^JtJI (jjaj .« Eugene Wigner j^b-j t>^jj))j « Walter Elsasser 

jj— all jj_>o JjVl xjjJI <_)! n rl ijb tiUj jj^a JLjuI ^1 j>^aVl CJjjiaj Jl_Sj 

' 4 j j mill 4jjJoj jjf AifcjLdJLcl £>£. fj-U^^Jj J ill jj-* J-±^ J-f-^ L <> '- 1 -^ *^JJ^*.">**.U 

(JjjSs jjJ^^>- (jyJs - ijj\ (j 1 f'v tj (Aj^-^Jj-ljJI cjLJlojlJI ^43 ^^yl^. tlr^y ^^^ (*^j 

. Luk^J^lJI ^^yl^. Jj.'k'J dJUfc *;L)-Lill jLtl^ (jjfl f-^ti V (jl - ^<^L>JI i<;r i £ - 

CjLjLI^ <ya (".niLc U^a ^H-S"! 5 rt mMiJl oLLL^ ^ys 4_JI "m Mi ("m'uLc jl^J 

^-laI, uid (j^j JLV^J V 4Jl L^ . )W0 alt JJLJ AAjiSla!^ (jj IjljU (jJjJ! Lo-^J J I 




?«5Lp» Jl i^JAO Lo 

JjJdt Jj^LULa k Jaj>JI J^U (^^k. 4^JL" LdJi Jujj JLrJ^ *Jl_£l *L_>^I (J^-j^jJj_j_JI 
^jjl_A)> :*a_A^) _ 4_JLtj' i > CjLaL>ij1 <*$] i^aa ^)±) uu-ttl j j >JiJI j-jxl^l (^^ ^jj^u^lc 

.SLpJl l^jLb jls _ (« A.Portmanen jUjjjji>3 «S.Wringht c^jIj^ « A.Hardy 

Organicists £&«il£ritol1 

Lo^ca jl^j _ S.J. Haldane w^jjjJLa*) ^^^un^W ^JL«JI ^jlcl ^ ^Y^ ^Lc ^ysj 

t^-^l (jjlSUl ^jJ^Su CiljU^ *-jLo tjJj-oLuJLi Ju-oJaj) SljTr-H 3-d"* 1 -^ (Jj-uLTtH ^J-A 
aJlc ^^A^. ((^jjJ-ILab (j-^jJ (jl "^^ • '{4 , tJ ?" f 3 ^^h^ £-^_$J* <j^ 1 <t k"< i fl buLtJ 
Jl lijlr.)) :JL2 <J »bi -^ ULJa_lIt JjUU «4_jJVI)»^ A—uL^JI 4-j-j>.')Lus 
«J3I^ jj^i Lo^jJj_uJI pic ' *J <^j"t LluL_oI ^cJL-taj cLallit-a <iu>iiaj DJU1L9 -^JJ 

. <4_b^xj JL<m^I (jr^- 3 - -i>^JI SLcoJ 
jJloj 4_w j-u LSjJL I jLuaJLl ^^1 Jjj *jJ 4_JLLiflJl 4j>*^g jl i^i-Te-il (jl ^j-> 1 JtSui^ 

^j-j^a!! f-2-Jjl LoJS Sjulj-ILo Cj*j Jul-<u (j-^xflLluj <j^v^LuaJI jJufc CxjLS jl^ i^LolS 
(JjjSj ,j_fllSo (Jj^Ls (jr^- iSj-*-*-" ^ ' ^-^J' ' <* ^ ^l ^t-p- ii?Jiic Ldijl Tcwl ^Cjjs^j ^_CJd1 

(jl il) i I ^ I t JL-I-J «1>J L-*^J3 J^^ 1 -*^ L7^- ' : *- :>t '— ^ <jy£ 7* .' ' ^ "i (^ L>°^ ' ^J - ^- 



■Mt dJ 



((4_uljjuiO) Ju 4.r<-ua t.itJ LjJLv *_u!jJ ^J-Il j^kaxll ^Jt Ijui^ t«(j_iLSJl c-up^p)) (ji^- 

cjI j 2Lj^>JI cjLjL^JJ 3j_lJL1 ^^j! <^>J1 ^1 4^U_" a I J^ 4^.^j jji^ .Organicism 

. (jt I : l>iJI ^JJc-cLj^ ^L)^ ur^lS l ^J^ f "'' ^JLaJI L-t-i^jIdl 
E.W. JJJ» <— a^j r ill j titl ^^ aLc (j ^ «4£Lua)) J_£l « <Uj 1 j) i >> r » Jl TtHs-ua^oj 

(jL 1 j olr lJL_u «Baily cr L-))) 4^ aj *^o \ ^TA ^Lc ^ ^ .^.'i j^JJl t «Ritter 

La Lu2_»I (J-c-tTuJ (J-i i L^ujj ^^SUl (J_«LSILl1 (jyic j^i-alLflj V 4jIjj>-Lj (JSJI JoLjjI 






Ll?oJojulJI 

(ju daj|j_l!l (jj» :4Jj_2j 4_j_Lb_aJI ^ jufc (^ ^jia-J 4 ^ -*■ j rj"^ jL ^ «S.J.Smuts 

(^ <JL>J1 ^yJb Lq»£ «lQ + "^ <—»l-^» 1-Aji j" r 1 ^>^-<w L-^3li Jl^>- (jj^ CjLjjj^JI 
4 t^\ ->J Jj9 (((j-uTt-o-^u)) 4-JLJ9 Laj '(jr 2 ^ cH" l£' rfr-<-"^>» L-^i/ 3 *— d-lLjj (j^l Lj!>L>J1 
jjj^^jo (jr. c-Hli^o ^(^i J£_!l (jl» :^A 3j^j_a 3jl_i_c ^ OJLH^ U>rH^J-^ 

. <(4_ilj->-I pjjijtjo 
« 4_u I jjuaju I )> : (j-Lrtiia-uaJl I > 1 jLJeTmi 1 pLJu (jj^iuiul ^jj-SJl ' .1 'JJ "'*"' < -^ J °^ 

^^^i^j i^JLA LLaul (jj-^ 4.l^,t*i f ii a dJlj Lq (((^ylS)) 4_tljtill 4Hj1ju3 (jt (Jj * 2L**H-<_ul 
4_ij>JI j-j-C 4 <>l^ i ^1 (jjo j-JLJ&S 4 1 JUJu>o ^^jJj-u j^-j-C TtiLa-ua^o ^-S (JL>- (Jj 
(jj-3 xu (j^ij . ((j^j^-Lj)) 4-J1 jLuil (JJJJl ^JeJJI Lr^ 1 <(<! *-^^ )> L-^->^ LtiaJl (—djuajJ 
j^c !vLl^ JajjLbVl 4jV i^jJI JuLJl jjfc £JJ-=>| (^Ij-cJa-xJl) >^1 ^rlUi^U 
A^>a (J-sl-^ a^^la u-t^^Tn-uJ 4JV t^-^-jJ^ajJI (JLat-cJJ 4^oji^Lo jJjI 4Ji 4 3lL_uI (jl 

.((^ijtuJI ^_aLj^_lI1» jJb (JL>JLl ljL& (^ 
4—JV! 1 3 .' ^ JJ > (— SJL^i-*-u-i 4_j_flj^_i-aJ 1 ^jji^- dr* J * 1 J? 1 >» • 1 1 ^jisl^JLcl (j£o &} 
4-3 Ijl^," mi jJ-aj f<^jl^ j 1 11 o> L^j q^Jljuzj &$ ) 11 <i n (j j-jJLjJ—j_aJ 1 (jLj (_t^jI 1 
j^tij (^pja-5 t LgJ \j j<i" j, "i^l CjIj j 1 11 <i "ill 6 IXJtt CxJL^ t _ ;r jJl t4_iiL>.Vl 4_cjjj| 
yi $ 1 11 l^-^sl - 1JL_JLl Clu>. ^j^o _ 7c_i_-ua_j_<_o Sj-Alla ^$1 j j m n"i (jl ^-J^i— >-^> ' 

/ta_A> (Jj . , ♦ 1 g'ta (J^ 4 h jl^J JUJU>iJj L^JU^Sla j *—us\ ^1 1 ^ Ijl"^" Jj^e-4J 

^yi t c> rt Mifl (^1 OjAi J>^' Cr^" * (lA * f ^ 3 J - 1 -" JLJJJsTJlj jJ-l U b^I 1>J-^ 0' Q3 J * £L j^ 
(Jl^ ^, '^ *"'^' Cj LjjJn.ii, ,»a ^ya j^jft 1 11 o (^ I (jr^- 4,„7i l-S^-^La (J.^Tcao L^a ^JS j.j.,i ucn 

j jr £.l_cjl j_A Lc-i] (jj_JL>-Vl 4_o Cjji La (jl (jj— i_) 1 j 1 '<~\ 1 11 (jij JL_SJj 
^ j ' " ^" (jr. LaLcj 3— ^"l-^- 4JL>- VI 4„j^,H (1 (_je_j_ol3 jJIj 1 t_<Jb JJLl (ji t^_Lj^_ua 
I jltll C )Ljj?n.all Ju£. (j"i u" ^_ 7 !1j1j t4_L>j| Cj1_1jL£j1 L^j Jlj-aJj ^ijl (_^a-il ir'i^Jl 
4_aJL>. , VI CjI^ j in tf"U jj_i-a_aj i—SljJLcVl (jl c-jJjjlII (j>aj t ^-tJrn ■» " 1 1 4 JLa-C (j^o 
("x.1.11 <jj » ^JLjj i(Jl_ji,l (Jj j 1 11 {jj^C-3 .^_JV1 ^l^* A (j£. (jy^*' jJUuaj JL3 4Jt,-fr j 1 1 




*;--r -Vitt.*.t 4«l-t-<i. ; 8?!t."*. 
■w-jx^orsra^ *=ie»&- 



?«SU?»JI 



cj*1_j*. 4JjU>JU ojjt tjSUj '^Lu ^ ((^LjsJI ol3jJ! ^k 4 cl^ ^jtJai (jL 

^3jlj (jl 1 rar— .iJalj 7c_j^jloI JL-9 <jL. S 4_JL_u «(J>.Li» ^jic\ 1 A ■ i '* ^ itfj-^a-LIi 4 

(territory ^j Ml ^-tlaVI : JiLo ^LiJl (j^j-Ij j jTl *j $ M,l ol j oLa-IUinll 
dlJj ^J Loj i Predator thwarting ^j'* aX\ 4_£jIj-/jj display ,J^\j «"< mVtj 

^ (((^jJLk^j ((E.S.Russel J-^j» JL "t..af ^J 4..-JKJI jIjj «o jl_U 

4_»_j_JLaJI 7-j ii ijr 3 I j * ^' *\ ^ <*v \j . ^j-i^uJlj cllj_LuJl ^j-fc LlaJ ^1^11 

A^j^jL^t^o ^^^ ^-LAflj^o j-^ I^jLS^j t^^JSLll *_>LLaJ1 cjI j j>-&lj l^lt 4_»JLiiL>Ji 

fl$ ~>-jj-uu CjjLS ^jj jJI 4_J£j| jl 1/3.. M (J—JIjI jj a L* — &J _i C J «(j n" 4 <u»J 

CjljLS (((j n*i <a <!»)) Cj ' j j , j t"i (j.^* 1 (jl Jj^Jl C^J * ^ ~ ^J^"^"^^^ 3 ^-^- t - u -^ a (J-*->« J 

r>_*i jl^ (^ MV) «Alex Novikoff *-^j)^j '^j <j-o£L1U jLfl <JLv ^! cr^J 

(j-» ajj ^jl ^fc-uj 4_pJl 4 j <>>-»r<U diLulSUI a^-^ (jl jj^ c-4-j-<-xJI ji j iS J j <^n"i> 
oLjjJl>. TcjuuaJ Cjuj).l>.a.ll JL>-I 1 \ lr Cj) jKtl (jl)) tJij-Sj ljufc (_^J t^^JS jjtaJua 

4_l1SJI (j\ <**M -fc. (j^Oj .((1 <j <^>^l <r> "^ ^\^ C-UjJLjS (j£.Laj (j_fl jilj_>.Vl (jU AJJ 

^1 jl^n V 4 jKtl ^U :>LjLfl jij U" , ..j ((t-£j^j >3J» jLa 4_JL^VI (_>^jj 
^^ ^Ij-^' Lbji jV L £_3^>iJI ^jjlSLJI L^La Oj^-y cr^^ 4_ul j <t j^jjj-LflJl cjIjuwjJI 
^,4^1 ...«4JLa c^^jJlJl i^JlJI jL^jtiJ jl i"r ! jij^ ^ 1 ^ <i <^jrg 1 ^°i C^^i ^' 

Sjj^ua (J-aij (jl lA-^ "^ ^'^> JI ^ , ' *l>-^^' ' A,J ^3 O' <-iij_uajj . ((<-£j\j*^jj» j*^LS 
(^J-113 ((JcLoJ (JjO cljj>.Vl a jufc (jo Lo Li.mn <^-U^J 4 <J^ jl^Titl (j-ajLt-ai- ^j^, 
(jl Uj j*UaJ (j^a ^lj_>. VI o j A cA— J lLs__ij-j LjO J— A 4i^ jl ,,^■■^31 ^j9 /Q_SL?e_jJ 

, Organization ^^**tl /<u^l 4-ii^. 




j? o j\g ^jJjjAj J-aL^j LLa 3-Aj t J^-oJl ^jLa-S L j.oJTtSLj l.^lalS-Iu j^j-H 4j^_ua_*JI 
«_4^-l Jl3j *^j)l»'i jjLLs li Uj^d J-*^-^ 0!^ oi^Vl J-u Li-^ La? tL gjj -w 
^yajl j/n -v <A_^ju^j J^_5e-CJ Lata I o ^ ^Lkaj ^1 <<^-3 C^" 4 - 1 "^ 4J' tjr Lc- jij-^K \ 1 
(ji ^^-A «4_ uu) t^t til)) t_<-A jua ' ^ j^ (^n f ■ j T (_yill SjLcLaJI^ — d i , ^ A */ 1 1 4jI_j^£Lo 
L^JLljo j Lc-4 ,jj j] tdj|jij_iil J^ «dl <i M^j» ^j-^>-. a i" , i ,i A 4_lj>J1 CjLLjISjI 

.Organization ^i >>♦*•(! I 



Emergence ^U^ll 

^j ^.BJLij doL^ 4_lKJ1 c-^JJL Sj£jlII cZj! jUt.ll j! jVI ^-^>l>!l 0-° 

Cr^i Jlj V ^J"^ "^ L>^? (^ l£*^\ C? "'-J y^ ^ PV'Lj-Jl Zj^ri } J jj i7f]\ j_A 1 (\ $\f\ 
u^£> ^LojjVI ,jl ^yJjLxu J^Lt .' ^ ' 3^*v <i ; jJ^-t-oJI jjk ^LjJI^ itiJl Jul _}j_>._«Ji 
dJujuy. ^^I^-^- jj-^la ^ <^ -t "ill ^ya ^ ^"i-Lu a <jS jJt£. 4 i *a- <^>j ^J-al \?l!1 fiLm 
5^£L^^ t^^^jVI ^ j-*l_<-u.1, I ^-Hj Ljjj.S-ct <=L3^_at_d Jj-_?e_4-j L$j j_j <**i T I (JISLaVLj ^^ujJ 
^j"^ ^1 t^.jKll j&3 ^Ir jJaitJ /<»J L^jV L<sl i4_ijLi: CjJL^ d JlA tjj^" 1 J*'^ 
ojS^ CjJl>-^ji^ (jl^VI jjl ^<u 4_i_<jLiZ, j-^£-$ ^lJojj-l^Lm±a LAjLi"r,l-i L&^JUl_uu_uI 

1 Ju4> \c jl "1 j'iVI Sj^hLLi ((Jacob e_jj_£L^» lJuusj ) "WV ^ I— c ^ 



i_m 1 



L^l—C 1 o— liiI 3jlj_L^>JI 3Jl_>-^J| <>J_A (_ r i^- 3^ U^ tl>^-*-^^ L)^ ^ t«L_iLolSsJ 

^ <LLal£] J^j .[entegron ^jj-seijj) 4Lol5Jj)) :yt l^b^2 <CZujla 4-w^Lu 

i^^j^VI ^jp.^oXl ^j^a L^JLa ^JLuol Cj^LsiSj «^a->u ^j^ 1 ^->L-*i<-i J^ t^J)"< LP. 4 ^1 
^jo j j SI 4_LoISj ^LLi j^j-3 << t <t h\ La>l^JLou_A3 ^j^o cZj^LoLSj «_a ciJ^ "1 ("1" L ^ S 



!^^^^t 




.K>"iii"iiii)) L^jJ 

jLSj i«Lloyd Morgan jl_^jj_^ juj-J» 4_^iJi emergent evolution ^Ll^jVI 

(Jji^Vl j^LLuVl (j^it; o! M <antigradualism rj^J ji ^a ^ij ^1 ^ jui 

<>ju4> (j I j. j f, . * . Saltations 4JLl^IjJL-« ^ j.f. 5^_j_l^ cjIj, <■> °> Jjjjio O-^ J J? U?Ji 
3jl^jJ1 jL juJlj>JI »■ j 3 A 1 1 jlj rt" Mil jlju jj^fl dut-^ljJ Jus 5U1" -^11 jLSLaVl 
j^>JI ^^ c. mijTj (Species pjjjl j?) Population Sj^iIaJ I » ^Jt Lul 4jj ^ U" 1 1 

^PoLa-rv^l tjr=>-*-i t n^l^J SjLil} (3^>I^ (jX- 5^> j mi til -ilj-^'l lt^W ,j£. (Ljj flkd) 

4x.^_Lr.ij xjj 1 jla^ ...aVI 3 j-l tiu-tJ 1 cjLllv ^^ Jjl-oJLj 3_sjjvjJU DNA's 4jjLJjl!I 

-^_jj jLjJ Li 2] L ut n "^f .AjLoLS 4jjaJaj SJl^vj^ 4 3^_i_iii_*J I L<a^-U i ur Juo j >-C ^JS-luj j 
J_4l£jJl ^j-^J MgjT<-c<.i A Juiil C < n" 1 '\ U 3jUjL>- 4_uLS3jl 4_ijua ^li ^L^ i^l (^y^ (J>^ 

jj^j' "<* ^ Jutil (jj-Aj t L7* J.'^^ *— ilie-Jj'VI mJJjJo (j^. LJiJG LuJ (uljLJ^j^3ejJ zH 

jLlLc! 4_l4_ALj n1 ^"^Vl jjfc 4-ulj) (^ tTI j-^cf La (JjJa^l Jj| (J^-SJi 4-uo^Li-j 

jJj tjJaJbelul (JLc ■,""****" "J ' ^'* a '^H-" ^->"' *■ J o' j^? 1 ^ ^ (JjalSjJi I JL4 ^jLj (*jL>- 
L_uAJua 3^*^ L^ 1 -^'-^ • ' '(J J T *■' "*" "^ m^jILijJIi jL-LLfwlj i_iUii^ 4jj>-1j 4jj-u1jJ 



'K 



LooIqjuJI 

(J£ JLl£, jji-jJu ^^j^Ji 4-jf) i>v,tJl CjLjjij— *_jj2i t jj^SLj ^^y^ ^^rtr.— lU j_A <jr JL< 'frJI 



ut 



^Lj-j-ill (j-uijJa 3.al j in j_a 4_^>JI diLul^LlI S > j . U, 1 aj_JI 4 Ac J) a "1,1 ^j j ^ U 

pUt a ^yicj ij^yjjj^Jl jjj)"i Mill tj^i-C ^JJ ^ylll 1 fl n^LLaj >u"w (jlc <; 1 j o j*n 1 1 J 

^ ^iH LLsV M£Li Ju: 4. ,o,t-iU 4_^JI oLSLUUs ^JJ i^^j 
^jl£liJ <jl 4JLiJL>. ^ ijuLj tluJL^JI Lj^w^Jj-j-JI aI^. 4_L^ljjijLfl tCjLi_±_j_iJlj 
L^j! ^.j- i *^ _ (jrljVl 3jj r^> H LaLfl phenotype 4j^Jtm Sj^uJlj * genotype 

^jl—L^LII L_^_j La j «i 1 diLojlt .a (j-uLljI (jylc c«-Jj i_yl-Jl (jj-^jJIj cjLLujj—jJL^ 

: JoojJI ^ JJLC ^yS 4_pJ1 diLulSLU 3j-uJLl j^Al^laJI 4jjJu>- Uju-u^jj 

4l> ( nt^ cjLuu 4-uiajaJLl cjLuISUI : Evolved programs Sj^aJLl ^ol>iJl - 




?«5Lp» Jl v^ajo \o 

(j;j Ltul LpLSjjl^ t (Prokaryotes m£^JJI cjLuIju) CjLuISUI .U...^ ^ LgJL^uj 

l3^ 0' (J-* 1 ^j^p^lj 4jj i^«11 4iLl*_j£L}| CiAiu^ t^^i-l 4jj>»Lj ^j^ ...CjI jLqj»JI 
L^LlL=kj (jSLdll £yt^ _ SJlojus C^jL£ 1 ofl a _ 4j_>J1 CjLuISJI ^ Sjj-^il jl^JLl 

* IjuJLI (J-m-k ^ Ja^l ^^ _ (SUjinjtl Lkj-uoUii j-4 

♦ obLj>J1 aJLc ^ l3bj 4j j^*-j ^>*^ l^i i^^IaJI J£j c? ^>J1 oW^' 
3j 3 i a 5 otVtl 4_j_j>JI cjLuLSJI -.Organization :(<j<>> t "<!!) fi jtVntl - 

(j_4 5jJl i^iTI 4_uljjJI oLc-ujuJI <■_)!, *.u < hi {jfi£- Lgjj Ju3 j-juj j_& '"-^J ^^"^'"j 

^JJJ j 4_lL^SIlII L^jIjLuuqj Lgjal^jJI^ *cliLLu*Ji 

4^fc-uu SUj^M cSj^kJI «^a 4^*j|_^La 4_tj>Jl CjLuISUI :4^jL^I 4_*I^Vl _ 

^yTo- ^jJLtrKJI (jj^SLlJI (j^j Ujl» 4Jj* o i_fll J_A^/ 4^>.jj<s CjLJLjlS jiljV (( 4ls*-aj^a » 

.4-^L.mTI I^'Um.'iV ^iJUJl jl^aVl Li,jUj« 
£jr l>. CjL*_uj^_iilII jJLual (j^o _ «=Lt3*JI CjLLiISUI aL?c_>.I :4-«L_a^JI 3jijj^t>j _ 

3Llj>JI 3jJ^ Jjiitj 4^>.jJ L-oiUJej^ ipjJLJI 4JL>.j^o ^^J] Jjuaj ^"l-'w 4 h i**i , ^>a 4_lS^j 
^ 4 j i.i^Mllj 4_j_^aIj>JI JLl>.V| jjrui 4jjUJLI dJJ j ^ Uj j^\ ^\ py (jA 



|ii.*t3i^T.i ; 



W 







U^oJojuJI 

.U.M jtl j_a _}!jllj 4^LkJI ^^ ^_pJl CjUjKJI J-uo_>u :4jwj"nl! 5 ^ U'.KM _ 
t j ^ **■" V t±Uj ^^^3 (jy^^ i<_^ia_i^M CjLiLj_*J <j_jL^jJ1 tc-jI^JJI 4. /a i ." < n nj j^^jvjL^JI 

^jja I^jl^i L^J JjJL^hj 4„„i <>> * "11 4_j^>J! cjLjjLSJJ 3^_i_aJj j-^ v 'i . ^ -^.tl ojjt> 

4^LLaJI jLuJij) ^ '^J*^l Jol mi <T1 (jyi^. 5jJLflJI _ (j-u^ 75-^Ljj-i ^j-i/L-ul ^yl^. j-jLijJI^ 

(jLjlil ^ J**il f U^ ^ 4^U^JJ ^IjJI ^jhrJI ^ SjjlUI _ (L^MUIj 

tin 1 njoJ! fjjz Sj^Lt^aJI CjIjjJJLI *_<a ^-j^LsLiJi ^\£. S^Jl^JI _ (jlj^l 4_IL>. ^^ Jt S.«JL1 

^j-jJlxU 4_lL)LoJ1 _ M ^'slj^j *u ^j-ujsJI ^Lixiar.l 4_LiL_u^j L^Jl < rt"~i < nL) L$j Jsa_j_>JU 

.(^ylj^JI /\ i£j-L>*l\ Jr^h ^ Km iH 3! ^flJaJll ^hH^J') ^r^^-ij^ 1 

• j^liJl J <-^ATI ^ ^j, n n Li£ 4jI ju *ulJ3 A.lt^ 4_t ^l^jJk^Vl ^J ^jl AJ 
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o.*MU * 



)■ J 4-1 4_)2 ■ * J -^ -a 7cJLia_Ota_4 ^ A j t«5l_l_>Jl AlKD _J 

^iJLc *_u^J /-^-H 4-_j-ilj^ j rtll a nl*JI ^c Lj_>. aJ a_LjJ I 

a^JulII jl - jr ix. . 1 (j at <i " ,&>! DjJj ^^JS d)|jl o ->J1 

LA^jX I >_i <S a 4_) >S i nt )1 a 4 i mLn-aJI a <1 if |^"-s. VI 

. A a't t^i « ^ j >- \ 4 j 2 j x 4 J 1 ^ 4 J_« tHu 

.4_jjCJjL^bf1 ■"*! '^ -^ ^"tl j.Jl& jjJJ 4_Jal l^VLj 

t4j ui^jUI ^L. : Jla ^j^-'l f i>^ Li3.iLuaj La 1^^-uS" 

pjlj— aJl ^Jufc ^yta i.uj lM ^'3 — «4_/fla_cjJU a^1» ll » 
^JLiJL>JI roJjtJl CjLs-j-o La^ SLa^lc \$ , n ti i 4_i^^j(_LI 

Sjlii.ft.cuJi £JlA 4_l3 j-SIojlJ « i j'w aJa_Li.*' » 

I Jufc lU-^- J>5Llj . ^i.i 1^1 5 n,.L-u^l c-iV^l , ,i"itl 

4-> UjJLLl: Uj ^ rt "C< V L_4J-^ ? r r ^ M J j »^"H .-,1 a t — < VI ^Jl )Lu^VI 

4_cu1jJi ^1 f 1 <>u\ ( hK*\ Jj .3jl j .nil ( h 'r t^TI ;L^Vl ^j! ^ >■ cr^- 

l _^ =) jl c j'i_£ I c-o J_al 

)J }l tiuJ)) ^.USJL-ual JL_>. I ,"v . «L_i_aia^Ji ojLjfc t ] aLxxJ ^ . i ^ . 



#1 



^•ii 



Lp^J^uJI 

common >Lc ^^^ VI ^Jt La» 4jL /<JUJ1 t-fl^-c jls « T.H.Huxley ^Imi&ab >Aj 
aL*J! jii -hIUs t jjjuUI lJu^>\J La- j ■> <r> jj^ Ijlaj «2L-ujL«JLIj *Jk-La sense 

I, gl.ia.a (jt£ jl£j&l <jjO aJUJI fjf^ (j-o Pj^ <J*' J^*^ Xi *** ** ">U , ,. a ^oj^l <jL> 
^jj JiJ-^t (j^l lliu) < nj Ju9 I JlAj 'Jp^ tl*^J (_y^ LAjln-^. CjjJ /*j CjLxAJL-l^ L^j 
,4J iJLtijj jl aLaJI ^jjj^JI 4_5tjuaJ Iju^Lj (jjSa <j? jJju 2 *lxl\ 4c^a 
<Ln < u^LaJI JjLdjI (jj- 1 ^JLj^ (jH"^ CjLw) ♦ <^11 ^'jj <JjoIj-iJI £y* -SJLC tiJLiib 

LLsLcuJ aJUJI <j.3^ lt^ tJl>uj) t t^TI tflub ^Ju>-I (J" »■"(**> j t^lt-U JJLs*->c cijj-aj (jyl^- 
j^ _ ^jjjSj-i f»J-J' 4 a « <>^L-^JI ^nl^t a^ i JL2fc-lj CaJ9j (jylb 4_tJ9j_»_fl 3_lL<aj 4j^^ 
CjLg,^ irTt t J ^ja ^LjjJl 4j^_%j 1 c-jJS M-^Q^a Jij^l (3-tiaJl (jr^- - ^*-tJ Q Q^U ***' 

. «4_t>-Ltiajj ^*ju_uI ^A^- l^rtjn^lj L_fljL«JLl {Ojl^ n» :4JL> rfJ-*J1 

L_Jjij-uVl j-A e-\j 21 i <i 2 1 <jli LflJuLc t^—U^-UJl SjjJJt j-ua-C {_yA (jr^J^l f*^^' 
^pl (jl <L>-jJlI ^-tjl^Ja" i <iVi (J-uj 4_lLdL>iJI *MjfcL<a_U ClcLJo JuSJj . JuLtjuil 
LiUj jjL?o <Jj iCjUj-oa-AjJi j»Lal u-iLJt ?c-j£ Jiic L-a3^jj aJ CjULuJI (j-ujJ^Su 
aj^]1 d A , ,,\l a O^J . .((Cjlj^Jaiil (jj! JJI jJl^j)) JLj 4-Tt.j <t-*.u*i (j^- 4 - 1 ^- c (jr^i 

<( L)JD^ j-^J^ < -^ )) ' . '"' ^ ^ ^*^ ^ t*^ - "^ *•*'** *^ ' ^hf^ 1 — ^ ^^ (*^ - cJ3^ '" **'^ 'Jk_A 

4..<i jlfQJ CjI Jl-AJ mi <yl 1 Cul^ lij 4_jI J 1 — Jl ^^c Lilij (jl t—i^-C.! Lo» :(Jj_5j 

«4_a^jLjo» 4 <J^ ^—^JLftJt-JLu-a! <JT ^ u-il 7\tl A-lbjt-« (jl 4_La >*1 ill V L*J<JJ 

(JjlIj -3 ^ ^** ^ Jla jj iii o"< Li^ji tj j v ' -^ ^ j (Jj * La jl->.j 3 ^ ^ ^jjJuu 2? 

jl^^j» :4JLt /«JL»JI l_3JLA JLJJL90 l.) '^-gj («j o- 4 ^ t jij) '^ rtU ijr S-j_H^>JI i _ y x»JLI 
(jc .,. » : 4-Lqj>. jjj)^J <^J 4^ r n^LaJI (_^n< 1J * « 4jL;1jJLJLJ I J«^ (^y^ aJlSUJI ^culj 
L_3ljUbl (j|)> :/c^Jj^ (jj^j>.T c_3Ll^I Lo^ i«4_yiJL*Jl LLua-oJl ^_y^»-} ^j^>- ^i,)-* 3 




?|qJaJIL> 

^j Cl)' <UjIJ CuLS « 1 <i 1 f » ^j^ "■ < Jill « Cj 1 .i L^IL>J » Jl (jl <j^& ^JjJI »^qJla 

4_lJj_i j_aj _ Natural Theology ^tj tUW cjj^&MJI *Ll M!l^ 'ai>^' ,>**■ 

(U <Jjl (jt^*" (*^*JI O" 6 L^J-^ ^-irm-j <jL£ - eLt^J^n 4n u.JJ ^J3 ^Lilul 4 tjjViJI 
^^jJL L^_)l 7-^-ua^i OJL^ Cr^ « 4_LII Ju» Jl 3j Lull VI (JjfcLjo I <i 7j i t4_Jaj)i i^aJJ 

jjuj JJI jjbl^lftJI J! *U1*J1 Sj^ Js >U^ L>U:i oah^I oj^ 1 J^i 

4j_«j-iiaJ1 3L_l>JI L^j (^j^>o JH1 4JLjJaJ! £j£l A_jJkLfl_a CjJ^>iJ j] i4_ijljj Mif 

I ^ jlr <-.! «"> SjiaJ Jl Determinism 4 j " ^,JL ajl_^aJI aIj^jlIVI <>» 

.Probabilism 4_JUi^V1 

(jr iJ^.r»&"tl <?L>o^L^ :*uUJJ ^yjfcjjJLtJI j^jJillI 4 j nj^ <J^ J-*"'' M^-« c—ij i^ <tj 
3-iLj) Jj i^^l t4 .jj-^Lttl Sjj^tll j—uA-C ^& ^ «j 1 1. j I y ^ It, I 4_i <j-ujI j^JlJI ^j-nJI 
^JLI JJJJI Jl CjLiiJ^I J^ U in t jji n-^tl ^j-o ^-^>^' l^I.um^I Jc ^-j^j-UI 

JL_jJ J* j a! I JLJkj — ajJjlJI aJL_5J ^^ Sjuj — >J| ^m_a! rt ll ^oLij 4j^j ^JJI 

^ a,j_J| L4J 4_l4_l1^VIj l£]j"imiU Jj-o^Ij ^^LuJL^ LI i'^n\\ fjri* t* _ 4jIjJJI 

(JL?e^<i (^ ^>ulj_Ulj cjLai miI^VI 4_j_4_±I j^£. (Jij V 4_laaI Lljv jJ^_j_J I JL*-* 

4j 4 At (JjbLso j «Ti.t.tt\ JL^JS _ 4_ijlii oj-a 4_j1jJlU L3 _ <_dJIl «->oj (4_uL^_tiJl ^^IaJI 
j-j_jL«_-a (jji^ (jL^jfc^l IjLA ^j^juI Ji_£ij JjLv c-u^—3 Cj^J cH-^*" Ljl \'n ntl dJlA 
ciJJli Jc ^LjLij i(\jp^^^xAl Lftl Jl>-] (_^a_u-aitJ (_p=>j^ Lr^) Jr 1 ^ J^^>?^ 4_lLaVI 
i <\ "•* ~,\S\ (jJ j^ 4_j_jjiaj (jj^G- 3J-jL_>JI DJUfc wojj^'* 7*-^* ^ I (l>^-«-^^ o^ 1 (j^— ^ 

'(o^-^-^ 1 U>^l C^ Cr^^ j^! (*^' ^-i >W J^ -iJ^J^ 1 Cr^I U^*J^1 

jLS^^l uL.i.> JLi cjLaLt*;i "<,^V1 JJ jLj -^jVl Ijla ^La Jjla LLa^j JL^j 




Ll?qJqjjJI 

Lfel i4,luj (jy^l 3jj ifMI ^^.3 ^_£jjv1 CjI^jJlj ^j_« J t ?Ti < « 1, 1 AILlJc-J La ^j-i-i J^>- ' "^ 

. ^jj j^uaxl \ Jj^^JLJl f'^3 J ijr ?e ~ i 3 LoL-aj lt^ ^^L-oJl /d*JI o j j i rt 1 
^^ CL>ljL_>o] J*C mi cr Jx. 4 _t_a 1 t II SjjJliJ L_i-£^3_A lLuJLj>JI pit II iJU 

Ct u.tt}\ Li^a^JI LiJlIi ijr^j t«Leibniz y "la-lI »^ «jL)jL£Lj.S)>j «^jj^_jj))j ((jJ_lS»^ 

. Ai \ til 3 j )-j_<i_»a CL)1 <a i nS Lc_iLJ9 1 ff o k t a (Jlj La Jl£.I^9 3j_C ^^-aJLtJI ■»■ ^ *> ^ H 

(j 1 S i o j >- jJ I ^_^iaJLJ <j-a-3 . ^C, I j 4J l_<-u.-a *_j_LaJ L ^a_& « I a liT » j-_aIL*j La <j j 

i L^ij I ^j^v^oJ j^-lxJ I j LL> VI ^^3 }L>- I J 3 L^>J I L !'>■<* J^a j U , „j 1 4_J j Lllj La 

^^ j j r J>. ^J a_L_J 1 L^_i /a 4.uj) ^i-Jl 4__j_j?c_^_L1 1 <J aI^ j ^ — * T 1 4 ■ ^ * T\ CxjLS ^Sj^ 

♦ > A*1 * ^ ^ A^ * J^J La 3^"rtJI 

SjjjJI j-uzlc lj ^ f*JL»U jGLoJI aj^oII L^JLa (3^LJ' cr-^' c L3 j h«JLI -^iJ u! 

f>l til |JL_$J (_yA.ul rrtVl jLL>VI *_LuO ^^ 4_<_ujJlU ^JLJk ^^9 4_1 /fig Mil ^jJI 

^£^3 ^f\ ,"uj ^^^ I j_cu_uj ^Ji- 1 V- 1 ^ fit - 1 ' _A_^|II J^a /j| ^ jjjj ..(^jJLj^— J <aJI 

•.^^ jujl_>JI ^^ *t 1 ^.UJI I jla Lt*IJLlj>.l Lr j}\ Jill c^JL^ jl^Jj .«cl>jL£j_i» 

^5>..^ ll Cjl_nJL_5t a _}L* I "L.<„n I *_a ■ f I j. ^ **' < .."Vl^ < . <j "a> "Tl^j M j f « . >>j \ I 

^pjl ^_jj)I^L^Tl ^ j ) 11 <? "T S )^ ^ ' "^ ^V^ 3 t -jl^ Cj I J I ,^ "1 "v I ^a ^y-flj^—eal "i— t-U 

. L? -ajl^_Lfl 1 1 M3-LaJLi,L 1 ^ n^^ ^-l-^t" I 11J 

/^Sj /q-LS i^Ll^JL>- ^r\_L2t_u_u_>s 4_L-aJjUi 3 jajjl r vjua ^.nn u J->a JS 0^ ' l ^ 

^j_a jj^SJLs t 4 j -s- j 1 n <ill Lc^-S r>j_cjLijl m^JlJI raJjiJl ij)^-* 0' ^>-*-J-»-*JU J__)-a 

^..x < >l^j j .yc^jlt ^ Jij -i-uj ^^H-JI ^jul^-aJl f-La^ N - i _ r ^>^^ «LUI Sjl^L ^^Sl^tja 3-43 
^j-gj al^JlJI ^j_a Jlt^I^ *_a Lfl_3la_ILa ^lj La L_je_i_jre-i^o ^_iJL*J ^LS^ S^jfcLLs ^1 

ilj Lj^ i4_) j-L.*(.*"< I I J (jj ^^^ '"■ jJS 4j?tjL£D CjLjI ^jlSlja^tL TC-X-LtaJ IjtSLifcj ,4_i^j2l 

' ^ '^ J ' " £ ^- /1 J^-a." ' u-l I fcltJI tjl-^ i«LjJaSJl ^j.im al^-ijl oJ^Jt ^-^>^ iS^- 1 3^ **-"' 



TfolaJIb 



■> < M 



^1 t La jjJoj^ 3 1 — u>JI 3l-<>i i (_p-4 ^yfc la-Lb j i • " *~ J>c V ^* * < tJitj->. t4_ lj>-jJj) j. ill 
^£ Luji 4_j£_uL£LjJU ^^-uLtll JjLiiJ ^LfT Jl-oJ* „ J l3T( i .ilL 3-i '"J I 4JLrtj_uJ (Jf^J 

. 1 kj\c l^m^j Hvolulianary biology 4jjjU"TI Lrv^J^^I j^j^n" 

^VuLSLlU ft- g '< U ^a_?e_4 L_dJU£. 4__uoL>- 3jj (^ij d ^ j rt ^. tl jjufc >"t(i ,i."jVi 
I JL& ^^3 d_jj^?tilJ^ ^..A JX^iS 4_lj3 ^j^ij.-r o "iU 1"< U <L3j^ In Tl L;r jlb ^yU' <Jj^e_llLj 
jTirn ^<J (^ylll 3jL;p-jJl 4 j o1 » Tl 4 Ij i n^Jl LAjL"ir I Jl>- cJlL (^pJ 1 l^loj^l JL>JL1 
a^JjljI (_iuj^*J JLui A^jaJLI IJlA ^tA.<jl JlS^ ' * • jJ'^'J'*" <a"« Tl ^Ij-J^^f i flit j^^M— ^a 

3Llj>JI a p It j ^3 < ^i" U (^JJi t-Ju^j_l!l ^iiJj 1 4 j <r i ^i>^ (^j-^- L^-*^- 5 ^ j ij^jcCLSI j-j-c 

. . <L£j * .<aJj L_u»_3l^ L<_uL_ijl LlI aJl3_J 4_tji_uj>^ pll o^^ 1 0' ( <i ^- >, - J ^-iA-^1 ^qJulJI 
Lc-i] 4_i_ljj^>Jl 1-arvjJ^-L.Ln (Jl_3t_a ^^3 j-Ct\ t ) La fQ_kiA-o ^jl-5 iJJA LLaul ^3 j^lb-j 
j j-<-t3 ^^-A L<u] <( 4_iAju3 j » <4 els ^jl 4^2_l3jkJ'^ '(Jj"^' ^J- :>, -^' (jr^ d -^ '^*JJ kJ* ° r ^ 3^ 

af 3j^^^>JLI L >-*-'L : 1 ^3 '" ^Ja^^m ^,-L^ ^j o < ii i^ J^ ^^ .CjUirv^Ull ^jx. 
cj^*^Lj ^1 ji>L)^ r..JrJL> ^l 4Uj ( Hi U ^j)Lj>Ji,L) jl ^joi^JI ^Llo_cI (j^ 5 La^ j i>..t 
( ^ SJiuv^LU j^jj ,jL^ t ^_L<iUTI 3jjiJ1 j i^c L;r fi ^"'^j t j.j3»"iTI 4jl]LJ1 4I1jJl>JI 

1 ^ * \W\ ^^j}) 4 .u^LlI CjI o j <i ♦ ~1 \\j . 4-i j— a- "*< T I j^J ^j-fl ^. i SI <_L*JI aJl-aj 



«i 



ediiJlj L-jwjJj-l^JI tijVUj^o ^ ^j_J! 4_^UJI cjLpaiJI <jl Jj t 5 jU.»U 

La oj\ ts\A ^jlS oj_«jIjj ((^jLlIL>.)> 4-flju^j La ^j! (JJ-SJl (j^C-i tj^>- 1 juu-xlij 
(JjX>llj cJSj) l« ^JL£ t4 « j ilntl L^j dooLii l_jjL>j (j-fl 4_lla^>- ^La ^j-o Ij-tSLoj 
^yflj . 4-aJ^SLl! ^_&l^laj| ^ liil j j^i£j A^jlUI J^al^jCj 4_iJl_£j_JI CjijLae-aJVIj 

t£j>*l ^ru oLlj_pJI ^i^ji ^ jj^tl JjLHI ^LS" 4jjjtv>H U^jJo-lJI JL*-a 

^ m .u,ij)-lLJ1 (, ; m3->JI (jyS C1*jJL>. t-Jj-j <?U I JLA <j_<» 4jj_>u 4_ujJu>Jlj ^-JL.C-tTuJl 
j\ »rV 4..J 1 nJULi (JL>J' LiUjLSj (((LaJ_J» 7~jj*f <3dJ^ C^ cK^jLS-l' <JLl*3jI 4_3e_ljj 

...«jIjL^Ij^»j « ( j J uj_r*.Lj , zL>.))j «^ljub)) j^>- *-i>^ -1— i_-vj I j 4_jjL£^_jJI j^_>JI 

jjJLq-JlJl S^SJI t h t^\ 1 Ju^j>u ^jja ^ m < iijTl^u-lLJI c_Ji^JI ^3 i2jJl>. LaX. tjJLufcLi 
<jl . JLlL>J| jL_o^t_)l JLAJ 0jLo_C.j SjLcj r«J JL-iL>JI ^1j-jJ 4j3c_pj CjLJI^j^JI {y> 
jtjwj.j Lajj ((LlilJubl Jul! >jJ_Cft ^ <a < <o La (JL*_a <jr 3 aj ijjj-ll ajJLLII J^a lj j-(.fs 
L-tjLacTJl dJL& IjJjLflj IjJLse-iJiJ I j) a mi "^lj IjlarvV ^j^j f$-^ ^1 <_}_3 (J_iJa_dJI 
aJ £)} ^.gLa-fcH t-jjLsLlII fil^^l * J J ** jJljljj CjVL*-jG ^^h Cj-4j <jr-^ J ^ J * J J 

CjLalj^>Jl 1 3 " j ■>■ i"< j 4jj£Ls *JJ-* d<->L^ SLlaLlH <>j>>^I o'\ OH* (^J^^ Cr^ 

j^tr (_-^1j-C (jr^J^J^^^ ^ j^F*^^^ 1>J-^ cj^ J^J t4 AJ6_c«<i_a-U f-Lu-aJVl JUJa 
«Luu1jJ ^^ 4_i^uLjj^/1 LjLl^xSJI aj*I jjx, 4jL>.VIs t Ll>-jJj) uJl (JLj^a (^ 3j-^>- 

nj^j r I jljVI >l <». " aI oj^j j-Aj) 1 liujJLLj (jJ« ?u I j ~°\ L <^j .i^ Vj t^j^SJl 

i( ( jro_jt_j_jJkII (^-ij^MJI aLq_jlaI 2jJ_i) c^IjlaVIj .UU-^U ,j (Creationists 

L-xjaiLua j a) j_A Lajl 4—^, _tn } \j SjLJLl VI 4_i (j-iuJ Q^JI (jl aj^ as ^j I . - ".tl a 

^jj-oll ^jL^J Lr^*" « < ^ J L^-*- u)) **-JL>- (_y^ - r«uAJ - Ll>. jJ_a_uJ I Lldla lIUJJ 4jcjI1jj 
?c_jjLjj1 LliVLfc_a ^h (^jLajkJI ^jj° J^^ J 1 ^ /*^*-?° L^ (*^"->^^ C^J J '"^ ?*-*^l1jI 




j i "t t j q\S OfjJl LiU J ^ 5Lj "kJI *JLc (j? VI tj Mir ^ysLltJIj j Mir a-jL-JI 
xljjj ,.iu.*nj 4. t-(.u-LlLi 1 'ar—.i Tr-.,.<^r> (Jj iitL (jLS IjLAj i<_4_iajl 4SLL4-4 ^JJ Ll-^-TcLo 
BjuLaII CjIIs CjLLJlIL LdJjJU *=* pt^« ^ ^jls ^ jJI CjLuJI ^Jjl!^ (Jj i Ll>.^Jjj< n,a.llj 

c^L£ dJI^T 4l^ljj o ! ^P>\ u-^ ^J. 1 ^* 6^^ 3i,,.nLi U! ,2LpOLJI 
uLusj *J *t^SLI^ t 5 jolr 3jL*^ ^JLc- *u.ft li <jl_£ c/ifUJll cdJj ^ <jj_^j1jJ1 

oL^j ,4LsUJ! Sjlll ^ JLrtj LiHiJ V 4i ,^t~U cjI^L^JI jL j>1 Sir VI 

f.Lj^_t£JI (>uIjj3 ^l \ $~i a^j <Lj->.jJj) j i\\ 4_IL>J LiUj (^Jil C-cJj-Ij (j| * j sU;* 
! JLA <J*-j>- Lq^o tLj-^^a—LjJl 4_jJa CsjjiaJ ^JJI CtiljJl (jL_>. (j^Llj ^L^—j-illj 

J£] <jl£a ...SLulj (^itl 3^3 J>^ 6j>'-"-»^ Oj^' cr* <-^ ^-L9 ^4-pL^Jij 

. *1*JI 4 li i fi!vLa ^ ^u£ ^ J^sL^JI 
<<*»;* fftdU ,ftU L»*lfeJt JA 

(-fJllA (jl_^ ii^*^^ or 4 *^ 3 - 3 ' Cr^ *(*>^*^' <JV Lt->- jJ j-j 1 1 1 p-j>>j (Jj^>- L_3^LlL>.VI 
^ruiliJ 4_t!bl_dJI ^j j_iJLLj «LJV <.*jJjl1! BjjIj ^£l, LaLqj gjl» ft.ut\ uj^->*jj ^Ij 

aIjlJI CjLoj It <i J^ Lj->. jJ j j \ U ^jLj m^Ij jJ>.*\ l_«jL>JI ^ t^i ^f Lr^J -(frLj j ail 
icLo^ja l_uIjj>^ ^y£ t^*'^ lJlLLscj ^jl£ ^jl^ t»Lj,ja.U LlfllSLa <lL_>«j ^j^jlII ^^ ^ J^^ 
^.laj 4 ^ ->> j jjjJLA ij^j Lc_j_£ij .4jljU (*ul_JaJ! (<JjlII <L_lJj-^s <j»_Lii ^^^JJLtuJ Lo^a 

^2& 4H_c.Lu-iD SjLcl ^£LcJLl ^yi «4j| ju rful^ /cJr Ll^-jJ^J-JI J-A)> iJlj^uJi ^jl 
(2>£. 4jL>-^Uij «S(j\<tUJI ^Ju^J LaLaJ jJaLua Li>-jJj)j tl\ pie. J-A)) '-^jy-A 3__a_J LjJ 1 




John jj-a jy>-» U*'^ (jiii 4ajLuJI >jjLj»-II <^J M^>il LoSUj j/VI J1Jj-JI 
:<^*a ^1*^ i£j£* ^L^J i^Lj ^-al^^^L! cjLcj.ho'C p <\AV) «Moorr 

1— a j ^ " 1 g"t (jlj ^41^ .u 1 1 ^j^ 4_jL>-VI jijIjI j til » <i ->- <_ a j ,g 1 mj jl _ Y 

.LiLiJI ajljl cJjlaLUI 
.(JjLuujJIj 7t ^ (U ^^a 4_^i j_^ jJL Lj aI^jJVI _ T 

L ^<d J_>.|jLlJJ ,ji^J "*■ ^ ^ ;C1j 2L q " "w 2l tj j'^jv ^ 11 • ^ ^ -w. 4_l_J>- ^L_t-a _ 

.4J-Jal, jjl j 4-JjLalLi 
fJJI JjllVj ^ 4Jiwl JljII CjLc^uajJj J£ u lr (JjJLajJJ CjLv-^jlJI 4_ijv^Lju3 - "\ 

.4jj.tr. Cj\jJj^J jjjj Jyj ^ j i nil" 1 1 4JbL3 SJLiuJI ^Jbl^kiJI j^J q\$ t4_^l j jjjl J^t^ 
3j_C Jji 0jL_i£L5 JUU VI 4 rt J ■> ^ <_al_*iiILS'l ^L ^ j!mi"I1 AJ c _ V 

4_LJ5e_pe-u3 CjLjjJtu J^VL^I^ tC^^-p-J.1 (J^l.tTu.^! I J^l^- <_»J-a3 ^^ic 3jJloJI _ A 

. 4ii j.* gll j^^-oLjuJLI (JjLu-aJtl! I ^Jl ,^-iJj L^ >4_(.tnalj ^1 4 ,u t ,<a CjLjj-kaJ J^t-^o 
<Xx£ Li^^^_l_JLi (—Sl^JkiVl l__ 13-^5^ JaLaJI c>'>^ j— J*-J ^^jjLi-U ojufc ^\c glJu 
4_u^_o j^^l ^S ^jJLuLi^ d^jix^a)) aI^. Li>. ^jfc J_& "^SJ^ . gl j^-i$.U^ iLjjj_aJl JlLa 
^jLS L lj>. gj (j j , j 11 L_a-uo^a ^^jS « Lr Lrt_a)> 4-clS Jl 3 »?<.,< nl Jjl . . 1 4_iJ L J-j-iJ I ^^JjJI J^° 

j ' ^ "*■ *' * L^Lu t^jJoj^l ijyi-C i 3^i-t.t-<"i IJ L^Ld-iLa J_u4 jijJul B^j^t^a ^^i^. ijj jH"U 
ojJ, *V] ^^j^I (jr L: Jlv^j *d L^Jl i—Bjju ^^jJI SLlj>JI 4_i_utj_i ^^yS Lljv^J^-l-lJ I jL*-tf 
^_j_iSjl j L>_n t 2f 1 (JjjJlv Jl_Lo O-tli-Sjl ^yj-I I 5; i^tf II t^ruM-J' ,3^° "^-^ lI^^V ^" ' ^ 

.^j^l ^5^ ;>4^ ^1 ^-^1 ^' JoTftj j^JJI Big Bang 
L7 lJ1 ^.iMjVt 4-jj^aj -a- a ^J-^ ^- <^jl ^JlJI «Ronald Munson j > *u « -J^ij" 

^Vui^^a diLijJij 3_4 4_L^ ^AJt-c-jU Lja^ t 4 j—^jj j_}_ Jl Oi < u'^jJl 1 j j'^* a-^ ^** 



?pijdlLo 

(ji^. djl_La_u>J,l ^ 4_uU1 CjIjLjUI 4£"^w t>u1^J9 L^IUL-sI ^j_4j tj^uilj^JI 2^3 LgJ 

JSU (J? lII dlllo-pJU jj^ Jz^ J>jL£ ' CT^ 1 <-^-llj^L*ii-4 O" 4 4J-M M r riO L^jT ^j-4 f*£-jJl 

jl i,.r^> Tell (jl 4jj_Aj 4_i_<-u *f T L) Lai .♦ CJljLi_lJi 4_L^_j>. j^jjS oJu^j-flJl d " ^ J J J * ^ 

^j_4 4_irv^J^_j_U 1 ( jolj_u2I ^jLa^v ^ < ^"i gj ^yxlsj^l LuS^S _}^J_>. (^,3 3LlskJi -i^>-J 
S^U.1 Jl l-S^j-jlII jjjo ., S^^Lc.)) 4 qK L3 -L*_4 La : Jftl i ■!"(") J^c-t^ 1 1 g'ijt.Lc. J£ 

■»■ ' >s> j' (jla^i! L_iS^S 7"jL>. (^.^..tLajLU L>JLls3 05^ lJI V"^ ^-d-^' j-£-^- O-^^i 
jLfi tijjjji ^jJLl L-uLtJa^ '.^-ljLj^j nil a j.1 *JJ 4_u_aJJLi *sjLJ9_9 ?rj-!r ir> IIl&j i LILc 

j^jJLc Jjj it-*" U I ^" j -~M * .-s j^j-^JL 4_jJLL«J! 4_j_Ls3 L#j-3 ^1^113 4_l>. jJ £_j_J I ^j-ulj-AJI 
.. ^j^l prj^ ' J 3-^J 31— <_?cJJ _ jVl ( pJ j->- - t-3 j H>J ^ LioLo Lajuv_5 ^jVI 

^ jjl Lo>.^J J-L-J I <Ac. tjf£L 4_JLLjlH d a "+ i^-^ Ij^lj L^t >.^ 1 ii <<i ^y\ V ^rlll 

, L^LoL) 4_i^L-aIikJ 3^j|_} ^^ Jli1_}^>^JU ^yl^. 4 *m tl^a ^[jj^lm ^yz LJJ&G 
Lxjj (i _J-=e_-fl» rfilc 4_JL_) LlJ^jJ^ jttl i h is>2 jjl 0-A Lc t) i till i^AJll ^0 ^JlS^I^ 
' d^ ' '^^j J^-4-i ^ " 1 1 (_P O'j tfrlj^jS,!! a LSjV_iAiJ 4_i_iuJJ Li fiQjjjJ 4j ..t i s\ n ) 

cLcji^l I jut* ^ ^^j ^<tl j^yic^ :4\_pL^j-^-Ilj 4-ijIjJ j nil ."<lj^U.;U 4jL^lll ^ 

.. 4-u L»-l^^j j>-i-tjj 1 < j^_i! j-nil 1 ^c-1 <>^ ->.! j^wcj V 4 ^i , x «" 1 1 ^LLjLSLII L ^ 3l_i_>JI 

Jjl*" o,i,U 1^.<-ujJlj ^H-H 4 ♦ j j U 11 ^JL=. t_jjl_jj>. J^ l^LifT JjL^ L^iJJji ,^1^. S^^Ll^ 
^Li 24 jJj] 3Li_>Jl ^i^ y\ dLjj>J1 4_lxiIjJu 4 o.ua 4_Lu^ L^J d<-m-J f 1 ^ j A n ^U < 
1..<J-T * L) j— j-A-I 1 7t-i— u^j ^ \V) ill IJlA ,3-^3 - f ^ 1 < j j All jLjt-^i r-jl_j>. ^_ >A *\\c 
)\ xIlC 1 )}-*-* 1—° L1JLL& ^j " 'l^ jjj^ ** ^1 3 'Mi c\ \ i i,i L^J>- aJ a_<_J I ,_p-^ " 1— l' Te_4 » 
ajJjlII ^lluI C-ulS L^jl J vj>JI ijj^Sj ,jl ^yi-Ju Lq_S ^ujuj Ll3w1i^<i-j 2r LLo vU^-i-AJ1 
«4_tILc» jl£) L^Jjlj>o V 4_iitjijLLJl 4_j_t2_j»J1 alx$2i :^JL«Jl djL«^JL« ^1 a.Ct.t nl ^j 

l^Lj^j All L^l>o (jyJ-Il 4l<^ , fl.il ' ■"<! ^ 1 U ATI ^yn IjJlC jJ-^-tliJ jqJjlII ^jLi (J^jJaJl Juu 
^jl L-fll 1^1 iVl Jyfl Q"J^' J| 0-^li t«,j5JL3e-«» fa-i^- 1 o (j jK ,ji ^\ Lj_j>.jJ^_j_iJ1 L^-laj 



3jl>^9 4_Sjj>. jLusjI ^j-a j~Jl!S <jLS (jj^-*ii_*J I (Jjljl_J *_uuLl1I (j^JiJI ^>-ljl (jyS 

Ijlaj . . (((j^oJL^rJI aJl-c» *l^jj ^1 L^-cjjj^ ajIaJI 9"$j-£ SjJl^ ^jJI dLj-jj^l 

i 4_i£Lla,l I ^Ljj_j_jJI <j£. lLLlaLJ) L&^ j r^ 4 j < m j t-w ♦ aj^ ,g*\ ! I j 4_j_j_«_uJJ1^ <a£JI 
- ^ '""*,'! l5'J ^ 'J ' i - 5u *'J . . . f Lt^ l^-C-^J Lj_^J 2f 1 jl jLfc-jJI AJ-Lc Lo_j^_l3j Ll^jJ^jthH^ 

tf^L-a-j^Lllj «.L^_iAJI <jLifu 4JL*i) joic Ll>.jJ^_ljJI <j| JlS^j i«.Ju ^^JLl l-ia^J 
(J^j ^ ^i^, 4_jU (_3j_1ju ^jl ' ' "■ * * ' <j^ 4Jl (Jj * ' i ^ * ^ l£L_> i ^ j j m» (_>«jJ «L&J^ 
aJjlJI £_^c cLiJLreTu £j\ Ju>-I jjjJLa (^ (J-u-ll3 tiiJli *uaj < I <i^ia ^£l (j£. 4-J^l n" i «l 
Aftlt II a l—i^v^Jj— l. J I (j\j 4—S^JLlm <v Ttja^La a^1*JI (JS (j-U <j£i faJ La JLj>.aJU 

^ * ' C-u >. t j_x I i-^-Ji (jJ it_-(_i-u rfc-j 7^1 g-i-ll ti-(_j 3* £ya <j_^ 2 t(^j >-VI 

, Jl>-jJLI aLlII 4_lA La JJL^ej-LdO (j^JI (j^ 4S^*1 m<U Tejo^m oJL^b .^.jcJjbLflJLlj 

lj-oax! (j-4-4 \j J fS t^A-J^ •* ^lt n <J->-J 4-lL^> C?-^ 4 rtJfi^JI (j| ^J-LS Jl2J 

^A 4_jj3 L^a (_plj ^j^SJLa i 4_g lll .j, 7i ->tJ I ^jx. ^jjJLst-oj ^-^jI uj? ° r 3f O^ J **^' 
.. 4 rt <n^L-<aJlj » 1^ * .JuJ \ j <L^oLi.mIIj ^jjjJI (JL>-j aLq-TlaI ^JLjc-a I ' ^ j i 

S^itll (J^>-j aL(Cla1j 



^1 <) 1 ♦!! (j 1 ^ t(J,^ MtVI ^ *■ cjj A^yUlj rfi UT! ^ j 4 s> «i"<ll Cj_iL£ Lcjj 

^qJLJI ^ J.a-tll v^J J obi- 1 ^ j ^ j^> r>^ e»^ ^^■■J .' Jl *^ Lr^l ojl-^* 1 ^ ^ 

(_yi] f I '**'" ' "I ^L> ljl-^>»J - ^Jj'^-l' ^juaLJtJj _ 4_uL_L±laJI ^-^l^kij' j-u<_aij (Jj'j VI 
LljaLl ^^Ja (^,^3- _ 4JL^JI (jl (Jj .. 4_j_*L>- i^J-^J *J1)L1jL^ (jwa 4_*_j_LLaJI ^IjJ i->« 




TpJaJlto 

iSjuJL-^. 4jLjJ *>^ cr^i L^Aj^ ^-^ ^gjl o r i> c_-)Li_£ ^1 ^^ SJLjvIj 4 o K (Jj^Ij 

<_s>Li^1j oa^-Sl! 4_<uIj cijbL^'^VI oj£i j*l*Jl <j^* -^kj J^ Win" 

^t\\U „ Lg_uaj*_3j CjLj_ju=tj^flJl ^j^Jj ^^^ »1 7i~ V^lj f jJllJI ^j-a 4_ujj1j 4_lJV 

4j AjlxiLjJI <. <-»»I^JI fjja <ji (jj-Lkij Ls ^jj-lojJLoj 111 *4_«_ujl JUu ^ * j i In 1 1 *uLjlII 
tj-*iJI a-lAL^jo <-dlj_i| ^^luuo 3.5^ ^^' (oJLc -5^>-J *>$i'<~>\jIl$\£ '(JjJ-S UJ-^ L-H 1 

SLt^Ld^XI (j-u^c ^h^j _ Objectivity SLjUlM !jli*» 4" jo <m1 ^SU^ La j-& \lutj 
J£ tj^j I j J, I I JLA oW>-^ 6^ ^-u3 .(tlJUiJI Jtn rtTI jJiJl) Subjectivity 

sjufe (J^<-*-» (JjJLojj »1 <\\ ttl ^iS t a jjl ( _ 3 _jS_j jjSJ^ ^J^J J d— ^ J — *' J — '^ .' ^ ^ 

Lo-»L^ t_>«^ D_?^' o^ o j ' ^ j ~ " J r«iJL*_J ' jL>-j (jl ^^yjfc 4_uL!iJi 4_LaJLLll^ 

L^J^_j?eJ (jl iJLj_>.J "*"^ j . ,. A" ^( ^jj a -». ^j-* J,-^- " i.i,>J 1— >a Ji ^jr^j "*■ <i"*J 
J j j * ^ y-i *i n iVl ljukj . 3jL(iaJLl j VS >U 4_£_>.j ajXJU 4_JL_tij ^j-* 1 L^-I ' * J ' ^** t 

^1 4.j ■» rJ jIjuuLl^^I (j? L*£^ i/cl»JJ Sjj-oJll CjI o mil (^jl>-I jjk d)Lju5tU1 



M^.SafflSSi' 




LlpoJo-uJI 

4JLLUI ^jV^L^t-^ J>L>- jj* * jj^ ^5 A ni<.L<...ll j "< t j *J t^LJ^ ^Atlantis 

*La 4_*j9l^J 3 MUtl 5 ^ ,^tl oLijJ Lu.<<u L» LJLc. tf «JL*JI ^ L^J -15-^5 V 

, 4-j.Ij oil ^I^jJI ^^ 1 T i f".i *_tIoj_d C-JI3 Lo Ijui 

^9 ^til^ loll ^_l^jv ^ju 4_u_»_i_ua 4_j-JtJjLj 4_i j I wiIL-u I Jp.a Op i^^~ ^ > cl 4-Lxj l 

L4J j^ljiZu ^ylJI ^^L_oljj ^ya l^jUI ^JUJI j^juv j^3jUc1j V5 ^jU' o^-H 
jlJs o^-A^Jl JLj^j (jl 7c_j_=t_i-o^ 4< j^SLll Ijla j^j.3 cjjL>» jl j^_j>.j_4 ^jfc Lc ^JS^ 

*(«JjlJI ^LLaj 77jL>. »_S_J i4J)a-$_i_u_) 



J<^-> all }ju /<lj ( I JljvI^ Lj^^S LLal mi 1 5 ^ , ,,l AtU ^JjlII Jla dJUj J^-^J i jw_JL_C 
^^1*1' a-V,I1"J1 /_^ U <i^ i dI J^o ^H-^l U" 0! a * 4_L<3-LtJ 1 Sj^JiJI j ir\ c ^jj$ \ <i ^ m ^ 

Juij^3 William Whewell « J^ iS5 )} 3 ^L-^ '.aa^^Ii o^3 ^LAjI 5 ^ ,..\l a 

^yjl iy^_>o ^3 r ^ "^ ^'J^ Qj ^j A ^Vj_A jlju ^L^- ^ .William Herschcl 

. Hans Dricsch d^^ijjj JjLa))^ Ernst Mach «?-Lo ( .-»mi"ijJ » ffl^-Uj t 4<Ti..ilnH 






?plaJILo 

j\ . .S5 r? ..lUTIj *JU tl ( y L * 1_3>LL>! Jj-flLa ^1 jcj^^j ^ ^>J L J4-3 

0J-J.CJ Lo I JLA^ tjpl H ~*Jt L^l i\<" i.ul JL_l£LULi ^y-4) ^JU-U (jjJj^l 4 o ^U 
^ l^ t O '^ i 1 H^ijl Jiwl jJlil *_uu! J jL^lLs o\ JLC Lsj-J-3 Lfll . . 5 <i 1 nl^tl ^^C 

^iJ L*J 1 x-jUL^aj L_4 ^_A Jj L£ j V 1 JL& ^_S ! £J Jj I xuxjOj i tJ -«jL«J I (J^_>J I ^yja 

^^JS i;l <i_L*-J 1 \ 3_j *_l_LuJbl ijJJJ ,*— ^ *4 d (jJLaJl 3^ I J ^jj£ * ^ ' 4_jj£L<iIl 

(C-LjfcLoJLi L _jiaj«_l 4 ttiljju) 4 A.i-x^LaJl ^j-a j-fl-J jJ-tliTul L<a LlJ t 4JL)JL>JI Ja_OJUl 

ijrt ts~\-r"W ^yJl IjJuoX. (^^—J I «_4j_J I ^ (.hj^jJI ^JLcX. ,JLfc-<l ^l*-!' 4J < nM^ >f^ C7~3 

t4__L-<djtJ! ^a-j-Al <illj Cj L jJ^xjJ I 1 ^ jl C O^oL^ j^lJl ^u-m^l ^1 C g,j_ <>>11 e-LaJI ^^ 

4j^LUI 4Jj_i_uVI jjc 4_iL^VI ^^a »1_<Jjl!I 1 <g » i "m ^aJI (j^Lntl ^-^.j ^- ."."■ 1 I^.U" u/La 
y^<ij The Logic of justification u^j^ j Ml 3 U '< * » j^-* '» ^_a ^LxJL J ^ * "<j 



Mi <? tl 



ij^a 4jj_aJl^j La jjl (jjjjJaj La I j j-TLfs ^JLtJI 4 a_m^La ^jl ^j-a ^a_CjJI (jr^-J 
_ rfi^jLa 1 ^ j i S ^jl 2] '.(J-o-JiJl ^- tj (I <<z-ljjj L:r ^> La j^l a.) dil ^ j "^^j Cm jj _l_cl^5 
3jLjl!1 jj^J l^L^-btJI 4 1 « rn ^jl l? .»,l1j La JUJu>iJ ^yft ^ j ~ ^ ^ ^ ^ i**i tj _ ^Jljj Lo-lS 
c_JjJL_uVl A^JjO (_|£ jl_Iit_J Lw|j i^Lo-li4>l i^\ 4_a_ijj^LjJl 7c_jLuaJ g-l oU Tl J-J-&-J ^ 

1-t.ALui] ^^3 t^jLllJI fj~^\ ^\ iS^$i iS^h .4J£LAII JjLll 1 1 mLu ^l^j ^JJI 

j^^-A i(__tjj^ dtSj lt^*" L^jLJii i J-La ^UJI 4,f? < nlol 4_La-Sj_o ^ j S 1 O-ilS Lij^J^ 
((aLui 4 o.(.u.l^)) ^ 4-i-n-j Lo 7t— 1 1 1^> I .cJJ JJ 4_=t_p_j^ i^Jjtll L>o^_<i_J »L^.jd!' jLitjl 
(3^>-^LJI ^jj^JI J i^\ A) *_UajJI ljufc ^_t tl Jl^_j t4_AjLj^uflJl ajJjlJU 4 fl_i nib J^_?e_a 
LLcLl ^j£$ ' Lp^^J^ijJI 4,0 ( nlfl ^^^ /Q_Aj-jS1 y jyOuucJ>^i ^j-J-^dl 4 ^.LUj^LaJI <_)L_Lil ^^ 



SI 



Lp^JgjuJI 

cj Ijj)^ 4 ^ 1 ^ "i j «i ^1 ^-l.'vjJjj j j II >jl_)l ^ijbLlJL c<-U."w i \ ^ ^jLj-clJI 4 a _ i^L— Jl 

4 a l» lrti.T jjU>1 (jji (*'^J I « (jr J^a__Sl j_A 4 jJI j\ — c_U <_al ;HJ^ I JLAj 

^J| 4jj__) <J— *' f 'J ,d0 >^ t-flt-lfj" mi j <j? ^1*JL (JilJuja ^J—J ^ ia *f j iii * Lo3.jJj_lJ1j 
^jSLj /«J 1—4 IjUbj i^_*JI 4— a, ( tdJ? <__!! 4_al__>] 4j1 -ii->».a 7u_in) t— ta-a--J 4 i j jtall 
SjjIj is ^ 3jj i/iira i^i— — * 4 ft r M 1*^ dul_> aLI 4 5, j <t 'so (j^j-^^J-^' 4^cl VVJ < u\-i 

* __>JI <j— *— ^ Jl3 ^— * J-^^' ^'- L — > <1>^J <*^>J-— ^ 
^j-A ^ jJLS ^jS CjMjJulj CjJL>-I JL_» jcJjLi Lj_>- jJ j_i-lj 1 4_$__\_5t_cu (J-«__ <jl 
^m I ,^> ^ tl ^_ ^j-L— 1 « *s j i UgJ a I < i.i" >j!aJ! 4.<i dil^ C_>L_> (jp-ll LL___J1 

t>U_j ^^a ^^LiJIj aL*JI {j.d^flj ^__JI jjJlj <-_alj__.VI ^jLa i*_>ljJlj <_J_J1 

i JljJ_>JI *__>jJI I Jab £-*3 <*JL*JI 4, .i mlf JJ-— — <jr^ J-d-— — *" J-*' ^ U— ^ (*— — '1 
aLjJI ^ rt jtl JL_3 L*£ tt*l lu *__>jj4 4jtrm III CjLusljJtfiVI 4j,->.^_i— > C — — j aa I 
^_3 5jj niill ^jJLlo <j— * (jl <J-*J aIaJI 4 (i< h^LjJ _<& Jl#-£ 4"^ —I 1*m<5i*^ I'm mi 

. «t_Jj_0_3» jj,^£. t_)_L_I 



^jl 2^1 IJLt 1 <_fl ti— iLaJLui'^l^ *> ltJI (J-U 4_Ll_>1_9 JjJLjv »_t_>j l_Loj IjI 

i »j^ *_j ^ ^ (jtaJL-s-jl^ ^j-k j>>3 j_ pjj-3 ^ ^j j^n (jjLpJi ^-ti 4_t__i 

/c^3t_w ~__>jj cr^3 * * 4_x_>LiiJl aj-_L_J,I ^j^o j—jJj-£ ^l «__U _» ^jLJ n>J_b 

^.Ljj j -J! u^? 6' cr-^1 ** ^-* o^ lj ^J «<>-l ?^l c>f— — > l^S* J— *■!--— —M 

(j^j L«_a ^JL_j| L_ij^__^ (aj).L*TI {_y& \ — 4--!VL_Cj^ 4jjj_a_Jl 1 \ ^j-lj) J ^jft^ 

oj^xJ^^ ^(ijliaL—i)) -jj^^ill 4_»l_b C.P. Somw «^__n> jJL— ol ^ ^0^ ^Lc ^ 

ft ft _ *" 

^jjul *L_o (*J-— J O' (lA^- 1 <=• Lj3 -^-rt ) ' O' 4Jal mi j^ ^ysjuuQ] 4j_L>JI _iij c_iL_i ^j^a 

t— _L^a_> jj— » (j-L c l^jJI jLiol Lo iCjl_iJL_jVlj tu^-*_JI (j^j 3j^*_JI (jl . 4X4SL1 

^—11 j^ljj j iitl £yi> L^jjj j-*-« JLj ^i^ ^ 4-_il mi„ j j*^ tfOjJL 1 4ij_9 ^^-J-— JjL_iL (__& 




?plaJIU 

(^ JLcLt_u Lxt^a iCjLuLutjVL ^TL-LiLrt-uiH CjLaLcJjfcl (j^a Oj-JlL jl 3^-^^1 f*^ 1 
SLl^kJI f^UJ a j.n'rtLa t M"^ j^aVl ^jSJj ^UrjJUJ.1 ^ J^J UjjiJI jl JL^ jii- 

. CjLJL_u_»VL 4JLuaJi 4_ojj^ S^jji Ltj^S ^j *r * ^"'" <_^iJ' 

aLc E.M. Carr «jL£» jj*j <-^LiJl mmVL q^U'miH jl^I >La Lajic : JULj 

4-m-qA. 1 4^ im J^J i((Aji£-» JL VLsJ>-j pLft i ill Loj TGJjLjJI (J^-J *Mj* n<Q\ )°\'\\ 

Lq^Lu Lg£.^i (_y^ 3jUj-ill LLJaJLlI < jy 3 4_d£ J 1 ' ^ "»• ' J /*JjLJl ;»LaIufcl <jl _ ) 
TtLJjljJI _ V . Lu-ujijJ I i a \ ♦ j V tcjjLjJI ^j! _ Y * 4_ J j->a_ JuJ I LLuaJiJL *v" ^j xl*JI 
Sjj^jL^aJL »JjLllJl _ 1 .Jal n"i ( ttz\ ^lc DjJuoIl JJbeJ-<U V — (cLJI t—S^LitJ _ 
LI i>i 3 (JjLljj i/«i It-Tl 4_3^LJt_i t^tJjLlJI _ . ijr c j-jus j_-a ^LtJl 1 <i *f j) t<_yjlj 

.JjM^Vlj ^JlII 
VI 4J ^t_i-s> V ojSj La <j? j-A> 4jUa^>Lo ^ «jL£» J)*^ (^JJl J-^^'j 

^ylc 1 ^ al .u, J 4jjj tn"i 1 1 L_lj>.jJ 3-j— J I ijy^ 3 . '"' ' * J < * , - r ?'' ^-6-4 -*! <f*!*Jlj 

_ JliXI Jj 1 1 n ^^ _ T aJ9j jujJI ^ jjj La (jLa *tiUj ^4^. Sj^Lcj i^jjLUI 
^j-u (JjuaLdll ju>JI o|-^ *f*i*JI 3^ ^0 ^ J > J-^->tH *^ ^ 3^^! -^j^?- 4 ^ ^i dj-^ 

3Ld_>-j ' ^ j ^ c_ < j-i-u-1j Lo !^_l_j_S CjLjjI «-u_j jfl^ ^JLajI ^j\j <( 3 j_ixj>J 1 )> ^jl 

^yh 1j_2_5jj rfJ LiJajl c-iLui i ci'^VL ^jjU" MxtLa (/c^-sLl^I ^jj^- J-^LSJL «_5j 
L^ ^ (^ V cjVL?^ ^ 4..qUll ^I^^ULL ^KJI ^UVI c->1 ,„■<! 

^jjjul tdiLul (.(i uu ^ A-aLTi—JuJL i jj-^a j^-> *-— iLLUS ( _ rr j3 4_Lrae.rr, a 3j^_uaj Tt-Llsl^ 
jjL_SJI 4j1 C*=> Xjo) CjLxjllsLjJI * )L*_j_j_<-uV /<u^-J— JLfcl aXu 4_l£. ^jjijJlILju 

^1 L^jt-* cJlJLjJI (^j-^jJUl fd-ji&ij (jP-Il L^>. jJ j_j_J 1 f-j>^ 5_jljLiI L4L3 c_j j I U 1, 1 












1—i.u-i 



,jf jjyC < h i"n\*i ^yjJl CjL uLi-U-l J I I— A7tS (J I .CJT. I j^^y.^ ^^l^J IjUfc^ t/^1 til J^-il-fl >. 

^^-jju Cj I j_L.tTJ 4_j5s_jHj (JLo^VI ji j r *ijj 4_JT 4,,1-tj ^7->Ji j i 4_3_ll_u^i.L) *JL 4JI 
jljJaVI ^^Ij^JLsl Julj i4_jjj!atjJ1 CjI^jJlTlJL 1 ^"j ^ * -■"< ^j^Ltu 4_j_>JI CjLuISLII 
i4_^M-t1 CjLLi-iiJI CjIjJ jl^VI *L_L)J .4 *m iU 4_cj^LLI ^-i-T CjLLuaJI ^jljJi 

i il— a- **r t^U 4_?r j"( i aIu jjln" u jj] » oy ljl! £ _ 7 _4JLaJ1 L7 ItU j_A lJuba . 4_<uM-U 

jl_£ Lxj I Jl£>3 ij^JLalll 4 j U r Lr ^ (^j_l > 1 1 * 1 "i 5 V» > 1 , ^ t I ^| 1_JL>- tg^tj it-ill 
^1 4-jjl_L> 4_JLc_C ^yj^l ( _ ? t j tt-itl ^-iLjf.ILiVt ,3^-1^ * I JL d^" C *-^ J ?- J y ^ < m rt i OJl)'- 1 

. 1 ■ il j .T.f LJJlx 

Cjl_ii_2_111^ i^jljJ.1 ujj 1 >> ^ i4_jjL_«JLl L ^si j ^oVl jL_tii_jjl^ i<^ uL£L_uJI 4_^1 iiSJl 

4_t^Lu_uJl ^Loi^!^ t^^l^j^^i ufJji r 11 11 v^_lJu^ i 4-jjL;4_lLx! 1 4-Li.tJl i <_ijJtj^ t4_ia_>J! 

O^- 1 -4 ^ j i/>j-a 4-ij^^Jaj (J^LjJ.1 oJub jj-o ^1 4_>JL*_>3 ^L<u V j| .- 4jjj^JjJi 
La3 LiUi ^_«j t^yjvjJj-x-JI JL^JLI ^^-3 4-i-oLitJ^ 4_t_oJtH CjI^^^ULi 4J1 t"i juVI 



JL<"< uiMJ ^j-^L-jVI < t iini TLa t^Ml^VI ^^it^ 1 ^ ^iii ^ULiLsJ J1j.i.nll Ijl^J^ 
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?(ulaJILo 

^JjlJLj (J %Zl ~<L.<i \jS~J 4,_l-lai*JL) j-& <J\ all ^^ ^ '' I Jul t j-a Ju^JLI (jj ^ J >o (jj 
^_a^_i-aJj JlSJj i^LajLitJI 4^t^_JLJ 4- t < (.» LLa JLlSLjJLi 4_!>] 'rtjk.^ LuajJ j, U^ a 

•.iJaLiu"^! ^1 d ^ ^ "*" J \-A~a j-&\ 4_js=^_JI 4_l3 (J3^J >-**' ^(jr^ g ^J - * r ^ ^ (1^,9 

.3jU_uLflJ1 4-L4 1<J I 

^j^sLj^. ^JS-Juj oJ< lu1j\ _ 4 t? i mi l_a_C 4-jK i— oJb_>JL' _ ^.^Ju^Ji I Jufcj a Jjlj_aa, 
4_<_u L*-uJ I a, (jj-LjiJLi^ii^ f4_clj^J]j c-xlaJLi j 4 j ii j iliTiM aj)1 •,JLj ^ jJjLILjIJ, I 

i— i a.l"Jl j cjLcL>JLLs J^LiiJLl ( j^ > «; 4_£_>J^a j if. _ ^ ,s ♦ i 1 1 <jLs <jjj t 4_aL*Jla, 

■»-fl m z La-£) ^^"t V ^polj^^M 4_>Jljua <j1 (jj > ii m _ 4j_»LSL4_uJI dl^L^e-a-S^I^ 

JUJ1 vo 1 -^ 0' ^-^ ^ *>XLa t(Ljj>U1 <>* *1 rt m,H ^ ^ j j ,„Vl 

£_a ULaLtJ 4.^^13 jjj jj iL^jl i , <( f 4J|jl ^jjj jjja 4-jjl i^"i^VI^ 4 jf.L<i'L^Vl 

_ ^j-njjJaliJ I (cl*JLs : LaLo_i ^jJ-cLLj-a LuijiJ U^l Vj (^,^^.'^ " ^'-^ ^-^ cr 1 L9 
i4jl3c_i 4_la1c ^jli>. (-1C LqLcj JLa-"i t-i - 4_aL«Jl 4_i_u Llj_uJ ' 4_jlc - *^ *" La 4_t^3LseJa 
Lj^_S (j_aLv (j^^JJ La LJLii 4 <J<^aljiJl j_Ala_laJI jjsi*} fa-^J ^y^ 4_ijC.^J! ^jl La-^ 

. 4_uLulaj 4-c-lB 
: J!La 4_a_^_a 41^ t ,„\ ^1 L^jIj i-fil JlaVI 4 n, ^lla Lj>^ ^L^JLl M^ ^ 
4_La^t_a <:L(fu-iLS ^ -L-i S pj^,..(Tu-a Cil <? <? > 4^>-| aj ^jl »_a-jL->JL ^j^O-J ^J^- 4 \S ' (jHI' 1 
j_ljju ^JL>3 (_£i ^J]» J «^?ijL1J (j-a 4_j±c. JjJt-J ^j^ tj^ 3 - 1 ^° 4_!L_l£> J«_a t4_tjl i^*^ 



(JJ ^ <_JjL*iaJI La^ Sia^^ii^l j-j-C- O Ltuj Lc-fl ^1 <jLuuVl 4JL>*1 ^^Ic t_jjL*_lll 

.((SL^jI^vV 4^aJLsr*i i nil 
t {jjj-Lu « J I (j^ill Cjlj iTllu ^^ 4_u^iIaJl Jjw&jJI 4£j k _>. *Uji (jyS 4J1 ^i>- tjJJutJ 

^j-d 4jLjj_Lajj aJUJI CjIxLulX \-a ■*■ ,urTu _ 4_uj_>Ji 4j(jjJ1j 4jjj) t->" I \ Lt->. jJj_*_jJ 1 
^Jajl) tcjusIj J-^- (jr^ <*r!-^ <3^*" c?-^ 1 f*^xH <>jJu3 l?^ 1 - 4 O' J^J ^J all (^ jJi 

Jj i4_jJa}L^Vl ^l2}\ ajla 5 <i ^"<; 4-ljjIjjJ! t^Jtaf i Adma Sedgwick «iii^jL^ 
Creationists ((^ytljuVl ,JL>J1» Ijux u nn*A p^*} Jlj L* oju* LLaLi ^ ^^l*. 

A|jLa-~Li,nlj Eugenics oVM m.11 (jrunj»o 4^>. o-^LJa <jj>AjlJ1 o>^ 'Und^! 

JjjI^J z (^hlII 4 j-tiil j Mi.lt ^ jrt.ll (j^a t J <jLJu ^U j <jl£ _ J^-^ Lc-t-3 _ 4j j c flj'f. 
CxJL^ S^Jlill dJQj ^^ 4jJLj1 n tllj 4 j ( nlj m.II ^jLJLI ^lSt a (jf Lq_£ 14 j <r>jL*^a 

4j^ ir^Lt-a (jntjj Paul Feuerabend « jLbj^.j a J^j» !>^>«j ^ *^V * ^Lc ^ 

[$~i,ajJLA ijj£ 4-Tt-L.L>. (_^>I^_aI ^j-a 4_lc ^J-y LftJ O^JjJl 4_Lii (Jji jtn Lo L^aL>-Jtjl 
j^o-*Ji < 1^ ' <fj" ^ ^aAreJbj ijJLiila^l lIjLiB^ 4_l^ jujj,"lui I '^>ji 4_lSLlj t(jLLij-«_uJl 
( nj >r>TI j— >• ^LflJ^ 4tj m.j ^1 4_j_a 0>^ (>b tL-aLc 1 * _ TO ^1 ^gj, mi jll 

jJj-Jj)) i glfc ^4.uJ Lx^a t j^a-litJJl ^J^ Mil L^oj t 4 a-i )L-^Jl tfjLil ^^.* 1 ^j^o iS^ 
3j_Slj « — 3lji ^1 f. 1 4-lt J I 4_jJ| (Jjud^jj L^a /c^>-j-jj jj! Ja j, -tTa-t « Lxj^jJj (S*"iltj ^JjuI 




TpiaJILo 

LJi tj, MJ.L.TI CjljL^ul (J-«i->-lj ^ InC f j_A f^JjtJl (jl «^j^j ^JjLS)) 4_!jJLo *^a 

^Llj ij-A J£J 4_^Lu *_jj-if ^1 t-JaJI JL^-j <3d>k 6*- f^La^ f\iTi<A 

S^ Mill lJUb *Jus1 _ J»„jl^"*i i nj 2f Jl _ * J In" i nj *U-*Jl ^j| * <>,.(.< i 1 L>a i^-J-TtS 
(J!L_aV1 aI* \\ <J^-JJ *• ^JLkJLi (jj-Lir **t— uiU *i_A *_jlLiJLj J^__t*a_JLt1j iciJIj jl 
i i_3^_*-tfXjJ I ^j-cu^-j ^j-o^JI 4_sLt^_i * "<-<Co (j'J * *Ljl) Ljji^J J j-jc**«j (jl Vjl <- r <-3EJ 

I JUbj i4jjLuaJlslj 4_x1jJj <Uu_uLi-i_u CjIjLjj ^j_a t-jL>JI <jja a^JLLc J^)-ij L^j 

(2y» (44^ JL^-lj-II 1 ^.-0.1 t"«J JL3 ^^i 4_juoL>JI ^ ^ ** J ^ J (^ AJ jJLaJ elj«ll (jj 
(j-l SjLpLi i-kljJLcVI :^nj till oJuk (j^°J '^ ^J 1 - 1 -^ ^ ^ ^ "'J **^4^^ cr^ c3>^' cJti^O 

Ijr^ {^yajj^v 1 <^jl J-A Lo-ijj idJL^wj 4_i <Lju»L>JI ^jj uill ^jj <i *v i tm y^ ^^-oj^kJL) 

oJ-& l-cSojJL 4jI ^JLJI 4jIj^j (J-^ JjJuLcj <^ >-T 3! ^1 >.! c < tf ^1 "<^j uu 

Charles «(JjJ ^JjLAj» ^_p^>- ^exljkJLj J r't ui « L^Lo ^ 1 1 »<j jISLj M_a * IjLin'ol 
Ttjualj j3l «U (j^ l^ 1 -^^ « Li->- jJ j j -s-t I ^«JLc cj! j <»l_L^b) cjLi^ cJiiJ^o Lyeel 




Ll^qJojuJI 

jl_3 t ^3— lie w^yJh) 4jL jw^L-^ej Cj\—£ ^JJI La Mark «aJjl oV» 1 «i .. 

_JA J^_SJlt <j-l J t j_ 5Lj (<i— !^ i4_j_I^_1 3_ll — i___4 _£_•! j_cj I ^IoLjJj2 ^^ . i s*i *\\ 

L_4_i Lajl^I e^*-" S^JLILj + j iU1t __)Ls__iJVI 4 j <i a i jl__i j^ «(jjjlj» -I 
olut (j j > U^ j_=_ ^t j^iVI J-t-^j Loj-Lt.^ L*ilj *_a^ A.R. Wallace k^'-Mjw 

. 4_wL__Jl _^<3 ' t '>■ mi *o 4_t Ijj Jjl i n'lVl ^Ir *eUj l^ ( 1 1 
^yJl *-^>J t3--*i "- 4_j| ^j-J-G- *— tLLu _ya ^LqJU-JI ^jr\* s 4,11^ Lo <_j j j C. ^j^c ^jt 
JjGjvL-lII ^ya ^-L-tS JJuC <j]_> J .1*^ t^-Aj tr j i ii (j-<i£- oj-LaJ Lc-i ^ 1 .iL-i t V I ^«__>j_i_3 
i Loj|jj_/3j^_> 1A l-t-Lc i^jILou ^^ . lu i \ I pj-JJI 4_u L> . ^ji _ (j^u -r <u (j^_> _ tJJ^-ijJ 

Lai ^ ^ tLaM 7=-*^ _£*-*-' >-* fQ-^j; £ j mi <j_a 4Jl r i <_£JJI jj_*J1 I jla jl _sj__>J, 

CoaJ V" Mil LajLuC Jj-wV C*^j <__-£< *_M -~->Ujj *__3 f 1"\ 3-^j) 7c_pc_-uajl _tJL__JI 

. ^^j-^-S-JL 1 (j^>^r fill j 4 j 1 rt"r 1 1 4_uJ_%. (Jj^j-La __)Mj 

-~^ "< ^1 g. 1 .<i 1 1 1 1 i y\-i '"<! '^ ^1 '" 11 p ^-1 .Ju «j-j^j (JjL£» Jaj>-2 LjsjljLc.^ 

4j Lt-a jJ I j to:>. : L^i^l « 4 )$ \ I ^-jl^ln ^j^a 4_£:j_«ij3t_a \ ^A ^ aLc lt £ ^_ik. 
aJt i —-i 1 , 1 ] I 3 i t> ,:a -^ :;e ° O^ 1 * ^ J h ^ tr> Cj -' (jt^ ^ cr ^" -^ ■! ^ **' ' ' c_7 '^ 

^Uai.Vl JJL>^ uU^.iu UaJ^JI J* a Jttl j^j J U --«■>. L» uil^JL^VI 
xJLaJLi (JjLLciJL 1 ^IjJ-^-l j-A CjJqJIj i \ $ jlr ^" 1 (till j^/s Vju L3J-0 aIajJIj 

t4^| U-^J ^1 4 ,3 j j T^ ^ ^^ rt ^&J L-fll^lr-^lj jJLLJI ^ ^^J^i^^l 4jj-j>J 

J) Jt> «_jljJlj i(Jr _j|jJl J-OllL) ^1 nl^Vl {J-A \$ -* \ -*■ <^|1 ^1 ^-rC-J? LiUjL^ 

4J M^Li, ^LL^l ^1 Od^^' d.i.iii ^JUJL JJLUUI ^LoaI 03^ ^' 

4_) A^_ui! Lo /qj?e_>>j 4jj^>a CjLbLu.iT^I ^j-a i>j^>ol Lo JJLc VqXa i^a\^c (j^ic 
» 1 .<i 1 1 1 1 ^ \rt* o Cj^3^ * ^LX » ^CjVjLcuJ J3^J LLa^ i4_ua^-iait3 (Jl_5e_A j-i^Laj ^y^ 

^^ic j-aj JjUtj liUj ^Ij-sVI ^n-i 4jj_UJLJj 4 j o i 1 n>U a La" A^/l I Jut J^ 

j^o 4_5_a_>- Lx /-rlC- (3 J> "' (^LjljI L^LSLj <__o_j_Sj ^(*>^ J ' " A ' • ' ^ ^J^- 4 -^ ^ JJ '"'" 



r :fe-*m* ^^5. asttsTp ' 







Tplallb 

Li>j-)jj)) ^ a "< a j n a ^3 Science Sociology ^1 *U o i j r I a .,1jv I ^-Lc 
4_j*_Jo^I U LLa^ tfsJjJI \'\q\ w ^« Atl ^um.jJH Robert Merton t^^j^-a 

*_a^ . i jtk, t (_£ jjl Lfcjljj^ ;_£ jJi LJL_*J I LffcjL-Jl tL 1 (j f a <J£J Cj L_dJ L_>0 y 

jr* j \^\ ' * >* :TI 0^ i3j^jl>JU 4_J_^1jJ! c_tLaMj>JI tills ^ LJj^L>J 

, Jo_j_u^jI T"jL>- rtj_A ^j^a ^JS L _j^< j.g 1 ^^3 » ■ l^ < 1 La 
* « f 1 * ' I 4_j1Lc» 4 j <i_<-uJ <jl ^ySLfl_i La-L.3 3Juj>. djjjua_i ^oSLtJu Jjl^aJl 'JLAa 

^ * ^LJjJl o^ ^-aLLUI 3JlJ tt i <^m (jl dSLlgl jus ^j^i^oVI (jf udJii 

CjLcj}-<iaa_<i ^.mm" 4j al-t n Cj^L>iXi dt^e-JL-ua \ \-ju£LuJJ&j-u\j I— uUUj 1 i.,uJ^J& 
_oJ (jy^J^ - 4JlLsJ ^_a£. ^1 j_sL-uJ LoJlJLc *i_LsJL> jJjlIA-o (_^l (jl J-i ;4j^_lL>iJV\j 
<JJfcl <^_a 4j^Loj ^-u 4_ijJ(JLi <j_uj*_j V ?c_i_t-oI _ 1 -l<-xj J) jj SjLjJ ^j£ Li^j^oI (jl5> 
<J-»M— >*il <_>ia-*J ^^ ^ mi ( "> ^L^JI C-c3oJI ^^^ .* 4_ jJI J_S_IJl ^JJI jJ-Jl 
4_AlLse_a <— ) L-ll.u.Lv J^ jl^Jal L^ii_jG ^y^ LiJ>IL*Iul 3juJl£. Cjlx.j_usa-a 4_j_c-l*JI 
»jl_Li 4 j_.o U ! I CjLaJj ^U ^l^" LqjLLc *Vc 4jLj JlLo LajLI <jl5> Lo ^ n^r ^If. 

j^ ^3-9^1 ^.i r ) Lys^J 4_c:Lt^ W ^ ^ ^u Lo j-o-ju ^jL<3 ^ j"'^j ' jL^.l^'Vl^ 
j^yi^. Jju 4_ljI Ju I AJbj-u-u (jl-3 tiUii ^-^J tf4_LxJjul ^jj— u_u_4 ( j_a 4'm«j ^U^j^a 

3j_cL_3 JUs-^J V 4JI (jrili ^J .. 4— j— a I til <-i\j mi til ^1 <_Ji£J1 ^ Jol^ ^4^ 

JM_^ ^>a Lai 1 1 j -»Jj~u Jl^IjJI ^j i^ij J I (^ubUI ^ ufljJUl o^ 

La j^L^ jVI Ul «.4JiLiij jLLa 4 »j jtMl t_-<j^ JM^ ^ Lolj 3j jUH 4.0^111 

a^-SI (j^o j 1 n \rJ 1 4_aJLflJ La SjUfeLtTu^a j^k SLojkJI ^jl^ ^j ^ ." -^ ^ ^LuJi , \ miJ 



! : '^^-^Mf: 



». 4_jjI Jl!I 4jjJuLaj ^-^^i 4 Uj ->JLl t-3j^lML) JL_l.»j j^J^o ^1 ^pLjJ 4_juoL>- 

LxJlj tAxuVllJL^J 4-dalaj tjr^ *J J ' ^ "*" -Lh^?^ 1 ^ ^ ** ^" J ^ k^J-^h* tiL^SjB 

. SLtrtU LwL^JLo ^_Luaj 4-flJjJo f-LijLi AlJIlJ^f i <>j-Ajjv ^^^ ^Jfc 
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Lo aILa.) Metaphysics Liu^^LlJJ c*jl^ -^»j^tl 

j^jhA «., 4jj_^_>JLl 4_j-d_>Jl Lfcl^Jb _ (4.* \ \V\\\ f-\jj 
j^LoJJ 3j_L«^a 4_q-*jj t >jl , ,.V1 |juk (Jla Jl3j i4-ua^aLiJl 

j^J Lr^ oli t?*l "ih uiVIj 3jUM uA\ (jl£- 4_jJu__o 

Lajjj (j In jjL^ «L_^jl11 «_« J_<sLt-"lT 4-LaK" a Jjjio 



j - jS ii,,.7<-1l ' "■ "' 1 <il i a» 



JB 



LL?aJaj_JI 

^-Alj) EMt ^c^jI^v-j— <-u_nj (jin* j Ly £ «4 j g 1 2 I CjIJJid ^1 4_r*—u3 I jJ I a^jIjI <H/t 

t Ji*wj 4 t? ,< ri!<7}l j— lox. ^^J] ^ 1 ^3^f-^ *-* < -z t -' 1 ' J •■! ^ ^ "' ' ' ^— i- 4 ' i-<i' ' a J « •* 4- j » j t Ln M 
aLlII 4_j_9 j^j-^ e^ 1 -^ C<3jJt 0^*" 0-^i t^LiJI j js*\C L - r ^- ^(i * ,M\]\ j j *C <i " 1 1 

j-jj)W\ jjt> ^1*11 ^yjig'JI l-a j ^ H ^jl ^ylc 4 h < o^LaJl j g-Lo-Lxtl <j-u c_a^>L>- V 

j<ij ^^xaLc-j ^Jj^-^tja ^ (Jj-^>" 4i5_txiV1 j— jUj rtJL«JL) (JiLi -tTall-3 '.3Lj_rtU 1 1 <i ^ A 
(( *^M <i"ltw! y ^1 « Ll^j-S)) ^y^-uj L$_i 3_sl_c 4_)L>- 2 1 I J_ oj . 1 gir 4_»L*-VI (JjLrtj 
t^_u3 ,_J3 L_J^_j_stJ La j ■ " ^ ' L—uLC. I US-la . . .^^ l">"(_< n\ j-J r uuu£iS * J ^ * 

pl^jl ^j-o 4-jj IS j—J 1 « ,_^^>. L> 2s L>- 1> jj^>* i^ La 0^3 ^ J-*** iJ-^J^' l>^ ^J fl .< » 
L^aJj <Ja-aj JL3 4_ujJj>J1 l^Jj-^l (_yfl 3j>^w^Jtl i±\ lit 4_LjL<JU jl^-LjJl^ CjLlUI 
3jL_LJt ^j-U (J-uaJ 4 mjl-j II j31 (^1 fjy^C j. -It J ^J LtJV^ ^U.1 ^^5-^. ^?^ , <^., Zr ., >0 

^^a ^ ^Jl ((jr JL*Vl Jlj^aJI ^ Sj^JII 4..UV1 LLlI^G ^ l^iV t >S^ V 

rfU ^ «.,j i l^i 1 1 *iJL*Jl ^^fl tijJLstJ Lq ^ jni <j"i L^j /«1j m^J-11 4 j <7 ^N U ^yl^ Lj t^r\ ) a 
^j a.1 nl 4-X.Lj -<^r> 4 ii i nM-gJ' d J)j — iiu_C (J^L^v Jl_^J^ -^ j ' " s> "Tl ljuk ^j^»j ^ o * 
jjji j 3 ■;*-*■" C>^ ^^sj-^ O^J i.4_l : La_>Ji ^^jJt (Jja-o^J! 4_Jlj aJLaIj 1 i <i ^ °i ^j^LaU 

j^Jj-o))^ «Hume a^-lA )> j «Locke <jJjj» JiLo ^>^^ l3..' , ''"J O 1 -^ 0^° ^6'^°^ ' (( >^3 J)) _5 
jjj^JI jjli jL^ «jjjjlj» ^_^ul jj! t-ujJLJl jj^j .♦ «Jovons >>j ^ j > » j ftMill 

gj\ i, "< r 1 L_aLuaJ^/l (j-«j J-J t ^-la.1 1 4_<i lh^L^ ^ l^ cl jj-o 4JjSLI 4_4_jL_lll ^^3 

. 41b Ju>J I LijwjJ^j_iJ 1 4_aj_u±3 ^j it.»-<jj-a 
^JUJI ^fcLLo lJijlju2>j3 1jsz-a L&>- tjjju^j 4 a < n^LaJl «iVj_A ^JS ^jlS (jJb cO-" 
-^jbjLiiojLj »l <ai» tl <(/cjJju)) j^yJI )jj) < m) Ij- 1 *-^ f*^' (*' S4 a < <it<it) j-laj 4 g ^.^ ^j-c 



M 



T^jluJeJI pJlaJI foiaJI jjuulcLi uO-jS 

CjL£ jJ <: u « < n ^Jl <aijJl o^j^ »l «UH JU-tl ^ j-^J- 2 l^ ^JLM^i 
J^-L>o £jj& ^jVI (j^>* tfj-S^>- La (J^l L*3 t4 <i< ti^LoJI t *^ j ^ jjk ^jlliJ! ^LftlL^. VI 

(jyllt ^-jjLjlJU ^j-a (^Lj t 4_jL^iaj f-usj (j^ 'J^^j I JusJj L^jJj_u i_3j_cl V LJLJ3 
4_tLaJejJI l_jj1j_uLj <LaljJdl ^JA «^Ja_)» jjfc JLo-jJI ^1 1 iTmiVlj * 4 j y„$ ) t I ^Jjjl^LojJI 

Jj i* q-a ^-j^i tj^j^yj-j-Jl Jl o f ? ^ j-^la La IjjLj ^ JJI Falsification 

^yia »1 a 1*H jL-ALLa tJj-^>- f*>-£^ Ct-^*" ft ^*^ ^ g < n^L-3 Jpja j .a "*< » «1 I JUL 
C iljl ifVi il <j^a ^uJjJI 4_o_o>. La-a aAjJI ^JjC LfcjLJL>.lj ^jLjjJkj 4-c.lj </-> 
^>— *■ ' (jH ! 0^-*" (!>** Lp i it **» tl-o Li 4_» I ?r j> i^ S 4 j,„aA.« ) I 3 j ^a_jJ I ^ <^t,X. jLLa 

jui <"i,.<.gj colS t 4 (jLc^—i-u 1 ..^iS t j ' f ^ * j . ^-*' I J-4j) 4j1sL_>. 4jj^j 

lJla^-jo (jt 1 *\AA j»Lc ^ «Giere j j j— ■»»» <j-L.! j Mj iSjju-II 3jlj\ <* 

Skepticism <Mj<mi "II < .frJ a CjLoiit^a ^ jjfc LaJl fuUJI <j-a iA^u^LaJI 

« 4_uUjl1 1 3j^!lJI ^^i a Lb (j^ l£-^' 
^c 3/jJ^a CjLJ^LcI Lojj LJ aJlSj a^LiVI JajLuj LLaj La IjlA LJ^_x-^£. ^k 
f.\ a 1«,U j^j-C /»-^J 4JL*i fjja I JLAj i4-ajLi]l CjLjjJo-LII ^Jt"" 3juJl>- CjL^I m<q1 
4JU- > u La^a f*-C.jJI (jyic- ^(jH-" L^' tjj-^ ^^J-° 4-S_tA3- ^J^>J f*^-*J -^LulCzI ^j 
^Jl l^i^« t i J-**- c (J***^? l^>~ 4jo1r CjL^iaj 4^ <nt 3jJL?eIIa CjiJloLj (j^a *L» V 1 

J^ >Ao^ aLc ^ «Ojl?^» LaLuj! fjj}\ 2Lu*Ll»jV| ^4>Lill o! J^ 'LLc ^ o* 

/aXjJl <jjlc L^J^ Cjjl t" <,ul Jl9 _ Ju>*La ^j^a L^J La (jylc - 4jjj)U"tl L^-^Jjj-JI 
<_7^ Liajl 76_J_5C_t-!D J^-^l I J-A (Jj-^J - . . 4_jj j^j I jJ I Jol fir nV diVjL»JU CjL-a ijja 

LlLSj^Lsj t4^aj) i/t ta j— lC Lu-ulj^>- (jL) t_3ljJlc.Vl c. irv I jJ I (Jj*-^ udJj £*-aj 
4-£.^_**JLl ^L^JLI ^jjj-^ LxJ^ 1 1 UVlt 4_ju3j_c Lu_ulj^>- ^j_a jJi^l »lj fi" <(iVI ^^ 
/cAjLijlj *2L3j_tJLl t— >1 ( n"(S 2 ^LaJjitl I ^ * m ^t-^I ^j-LaJl (j r* ,xsr <i t d ^ ' ..I Alt 

J-C.1 ifoJI j_A Ij-Aj t Lhji j "i -^wlj CjLj t^i Tl 4-^c.l j <s*\ T Jj^LaJl J trt *^l ^1 

^^ya i " J La J-Aj iAa_jJI AjJUJI 4 ti oii^ ^JLje. a t _ ;J _3 ^jiXoLtJI j-^-dJ ^ r.<du-UjJ I 

. Epistemology a^jjlII 4-^JaJu 




Ll^oIojjJI 
|«£felt 4feiftl >*$* £j jLi 

o^L£ IjlIj t t£^L£ilj ^dLill ^ 1>^o (^JjtJi ^UljJI <j[£ jj ,4-L.g.l^JI 
J^jJI 2LIjJU ((OjISLjJwj «Sir Francis Bacon oj^i <j-"j < "*>^ jjcJI» J^>-l 
juLi.itl C;r aJLJI 7?-$il\ j-a Induction <Jj n" mVl 7ri <^l «(jjS1jj» JiX njj 

_ W Jl ^^-Lll ^Jg" i <i ^ (_^J ** ^ ^ ' ""*JL3 dJJfcLiio Ua (J J"*- .li.i1 Jtj-J3t^j eGL^-kaj 

L*jLj 4 <i\ n\ «;jjjl-})> O-^-' - ^J "' ^?^1 cr^ ^-^ t^ilaJI tfju4> lLuC.1 cu l_^JLJt£. 

tj^al^ **i ^2 I)) <—Jj) L<M ^^1 t_Jj__3l 4 5e_^L«s ^1 S 1 4-JLtJ ((Q^SLlJ)) J L_^2_iifc o 

.(SLoLiJI d>lj rt nil jiftil) Hypothetico - deductive (H-D.) .^1 jTonVi 

^Ij n " i nVI g- ^i 1,1 <j-<3 4-Hj^ -V mi j«jLj «(jjji^» Jl_ju <*-! J^-^f t — *-^9 Lr^J 

de^ 1 OiJjM 1 *L^*1*JI JSIjf u^ 5 Liebig £j_J» tjL£ U1V ^Lx ^j 

(ji jJL*. X 1 <jLj_S ijr JSi «(ji^SLu)) «LLc CjJ " !e -"j 1—* /? <3 " *'J U' f-J*" 1 " t ti) ^j_a Jl_>-^j 

cjL^laJ <\x. (j-aJe-oJj jjf d>^J ^ djLJ ^j »b n"i MiVLa i« Novum Organum* 

^jjl jL_>Jl oJ-JLl ^lj^-5." xjuVI >—r d\jLjq ^^l 4_>-j_J ((/T-t-tt)) J-ti jl5J^ .5jujl_>- 
^jjj. ^ j ,i.*I n (jj-ul^ fl"i i nVI Tcj-oal Cj^jJI tiJJjS JL^J 14 At ^Lua_aJI (^yix JlcL<_*j 

(Jl^j i nj tjLS <J1)L-JLljJI *— <a^ > > ^j| (jy— A 4 <ig a 4 nj fl">> ^jLaL^jj Cj-jLS u-t-AjJll 
l!j1_JLl_iJI ^-<^>- (j" jt jL_dULi j^_JJL>JI tjlj t^ o lr (J-<m (^1 ^^-3 <-Ul ^ <r V 
. . .CjL-Jj-kaJJI 4__cLt—i-o (^y—^ L^al JLieJij-ul 4__ua_j^ j_A Lxulj 4_j|j Jl^>- ^Ja 
(3jL-S->J1 JaLiM-t-iil ^^^ 4_-L-JtJj Ll! I CjIjlj*-VI ^yJLc JL^Tljlj (jy^JI A^Latil (j-OJS 
7T ^ *( U (Jlj La ( Ll>- jJ 3-J-jJ I (j-^5 fj-£ J-A (^J^t ^t^LtUtl ?c_jji!lJl l^'^jla (Jr^j) 

. djJb^>- ^jyJS <J7 -)lj. fi*i ml VJUo I J IjuA Lji-a^J Cjr^ - i*-J- L *'' (jOltll 




? i:r a : uhJlpJlaJI piaJI jjuulOjuLlS 

7? $ « 4 j-A Jj Vi '.t ' ?r i is*>\ j mi C *_<_uLjJI (jt>-aJ1 ^yd ^_>.L_a_>o Cu3j (_r^J 

1^ fll o^J tojj.^Lj^Jlj 5 rt ULlJLl jjjo <?j j rj pAAi) «Frege 4-j*j^_a» 

4jJJju1I' LlAJLa Jj < h.ij 4_iitJjLiJl ^-AljiflJl ^T<S**) CLt-i-v 4_^>-j-l j_j_J I a^JjlIJ 

ur^^ J| >^J edLuk u3^ -^^ ^J iProbabilism 4_JLcl>-VIj Pluralism 

J? Ijufc L;r ic i_-OjJS JL_3j ...4 o KIT ^j^JI ^ < *tb 4_aJj£LJ1 urulj— a-U 
JL3 er ic ^ (^.i a Ljj OuL£ CxS^JI till j ^ O^jfcjjl ^^jJI aLlII 4 ^ ,»!> 



Verification & Falsification :^>AUI| ^teJf 

^ CLijJj L ^A\ Logical Empiricism 2 <, * U ; 1 1 5 j ;jj »»■ "tl ^^ <jj^..mi »TI 

Schlick «i'Umi»j Reichenbach «y| < i<fiui;» :*-a 3 ^ULU <j_s 5-jujI 1 ^ * ^ ^ 
4j^Ij C;r ic 3 j rt U ; 1 1 4j_jj^j»ljJI c»ju „i flij Feigl « Jj*jLa»j Carnap «^_jLJ;1£»j 
- V . 4_.t_.t_uo Ljj j tjd^ '■"■* ^ UJ—--^ 4 hULLq <j_« jj_jc (JL^-cl - ^ : er-> 5j_jq___I 
4j cJL__ ^jJI jpcj1\ Cr i£, David Hume y^j-a ju^Ij» J 3_<j._.>l$L->l ^i^jtlJl 

jL^^I JjjJU ^ JistiJI o^ U^ ,(H.D) ^Ll jmm,VI ^I^^VI ^Lo 
j\ j"^VI J43I U IJLa .cjLj^iJI 4_l^M^u ^cS^tli jl jt- a Jx^_5l jjj^UI 

j^J 4J ^j^ -asTill t- jj < ^ ...4jjJoJdl 4_3e_t-o ^j^ ^fi "»-**iTI /CJ "AJl (JL^J Lx 4j^Jij 
CjL_u| (jyi^. 4_SiLxXl JjJlSJI 4-j.fl (^psjJLoj (jl l? * .' 'J ^~^ tilii f-^3 ' -3 '^ * .' 




7r $ }a j ^ . t^ a 1 ^ **. ^ " ; j ^IiJl Jj^Iaj' (j| jl t4 j ij <ij 4-rt-io oL^JaJlII 4_3e_t4d 
Cxp ( _paj(^-_£ 4-.i_>.^_lo jljJal ^^Jl £jl_A_>.Vl (_^iaJtJ ^^fl OJI JuS J^lJLjx-IlI I 

ia^Jj^ ^ Logical positivists Qru-t 1J75JI 4_aL»LlXI *_« «^j$j» Jji£l - L ^ 

La 4j^Jcx» LfcjlilLwl (^ gr TeJ") ^tJl 4l<r" < <iU dtljUli^VI 4j^jll-o CjjIj L*JL£ 4j1» 

T + T fj\ CjLjI 4j£>L-aj (^yS 4_LLa_£. (j-ufJ JLL-t^Hilj tL&JL-iidl) jJb ^lloLx 4j^Joj 
•jLLaJI CjI j CjLj-la_lII j\ i "1 ^V ( < MiLLa j 1 r J) d *^ tiJJj «_aj i ^jl ( »j V 

La 4j^Joj 1 1 j I <t" _ (Jj-St-x-i-uJtl ^a ^Jj _ I Jl_>- L.f» .1,/iTl £^° 4JL-3 |CJ ^aj ' ^ 6 ^J.* 

La l^xl^ 4j£Jj i4\jJL^xoJl ajLtil 33T!- , *^^ ^Hi-^ t>JljJi]l < _ 3 JLc 4_tLJ»l tljLjJsiill 

.ZjjjL^l L^I^jJi JU^^ £J5tU3 j^oi^J 



«J t > o a» jL^I f«j tPaull Oppenheim «^6 J ^ ( 13^ JjJ» J Carl Hempe «Ji .g.,^ 

IjuJLv L>.Jjj4J aJJl C*.j>. . . LaLc j Air 4 *is>n dUi JUu ^Luaiuaj I^J^ - * 'O-*-*^ 
4_JJa>Jl CjLoXuJLJ ^t JuU-i.riU ^jiol in roVI 7"jj rll» tfi <t 1 11T ^y-qJ.*.!! j ^1 rt"<U 

<uLl ^j! o^^ ti^' j-^i Deductive Nomological (D-N) Model 4jnU;Uj 

£jj)Su (iUj ^j-^ <=-LljJ ** 1 ^ jtt Jjua^lJLl jJjLS-skJIj 4-^jl tr\\\ 4_ua^Lll tj^^j-^^ 
. t>iJt^-SJI Ju>»l (jjLjiI ^yl^. 4ulU CjLcLjJLI (j^a JJlaJ <Lc.Lj-lo 4jaL<J1 4jjJajJl 
JLj.V mi \\i*a\ ((J j .»A» 4_j>.jJL3 ^ JJI ^-ia-^ajLlI (jL^ 4_jJLu3 VI 4jjj <^a cr^J 
4_ij1 j^ -vVl (j^j|^a_ill «^a a^I^JLl! ^ja^tjJJ ^jisjju La ^jLcj-juu 4jSUj * JujLstoJI 
(ja-./in'M t^jLste-il jl <_ Ju^ j $]rCi CUJi-^ aLc J^ tr^J "" 4-jJLja-ILvVl c-^a! Jl-j6J 




? u «juhTI foJ^I pUII J»>*i **** 

tiJJj :5jj_SjJLl «Jj <yft» 4jj_Laj (_ji£- Cj}L)JL_«j £yi Cj.1 ~r "i <<d L_a (jiJ U-* 

^ *\AV j ^A^ (JW L-fc-ti t>-^Lj 4_!jLuj «Beatty ^Lu*) ^jlj] ^jjl ^Jj-*oJI 

j_J9 L^jl_5_i-±laj (jLs tAJ (j^oj t4JLaL*!o *j 4_4jlj < _ 7 _A V CjLjJaill (jl L_3t_ti3j_4 
4 a j^^- ^J-jus < _ :r fl tillj 4-l«-A] TtjuaHjj '»''^" V JlSj «4_jjISjoJ)> (jj£i <j** 7ti*^J 
a^Ijjj IjuA jjj-Sj (((4_ul£Laj» Jl Ji_a_i£ t j-a 5j^3tlXI CjL*jjqjlaII 3jJL» (^jk 4_o*^]^aj 

Evolutionary Change ^jjU'TI j ii "II ^j-Alii «_^ 3jjj—>Jl 4jj1s<T1 ojl* 
((^Lu)) c.t *°ij ^pJI ^ 4_oo-aL>JI djuhj ... Plural Solutions J>L»JI -ijuuj 
(^1 4-ij-o^Lill qj* aAj^j «LIOYD juoJ» j ((Thompson j^ina^k)) <>jl*j (jj«j 

,4jjJaJLll aJufc (jLuao^l 
^^ < rtt iXll JoLaJ *-tiaj (j- 4 L ^- U >J 'J-^ 3JLjJl>JI 4_jjJajJI (jl (j-« <**%>!' C^^J 
U .' *** L^jIdj-jju ^o*. jJ^ljJ I (J-^jlJI j^yjS l^JLa /> \l ^" , „V1 (jLJ3 i3jL>L_«J' 4j^JaJu1 
JJLC i _y\£. Jjua-scj 4_JLa '^4^1 1-J^J LAo-*J (*^J^^ ' . ' ^ J L°^i£. (jr^ : Cr^J*^ 

.4JVjJI *Uk: (Jj^L. 4illidl cjLL^jOJI &* 

<y9 jVjJl (^IjJI (3^=^ U^ (jr^J^fch 1 ^ L>^y *-^ : 3&* <jr^' 3p*JI >flt^ Lai 
jcLlJI (J^J*J ^ fl * ' ^ J Lr^ CjLj^-tiill p j j "' jJk (_3j_culxiJI 4_^J_Sj La <J£ (jl S^Xo^ 
CjL^laJ ^-jusj (^ ^jjaJI 1 jufc ^j-a l^u^ JuiTu-oJ V (J^VI ^^yic ^ jJLiJ La^S ^ JJl 
4jjJaiII (jl^jl JjfllSJLJ Sbtjualj JjJL>- J^-JJ V * JLjJl>J1 l-cAJlLI (juujLLaJj .SjUJL* 
Ji>. ^^^ 7-l^ij (j>a 4 <i o.-v Lo 4JLJaj ^-faul mi ">-l Lii a.' jJk lJufc (jl£ LcJjj i4_j-«JUj| 
^1j>. (((J.j_»A)) u-<-AJLa (jt^c-jlJ 4-TAjl-->> (jlJI LjIjJ.1 r-j-iisj jj^a (^J^^ Lr^" W^J^J J r ' 
^y t j n 4-L<}.Li 4j^Jaj ^1 Aj_j_flj (JLj l-3jIuu (jl LJ (jt J_iJ ... Ijj'r ^ a f^5^' 7 r - l ~* ja ' 
^IjS",..V1Q 4 jrt (M lnTI l-4-aIJlLI LJ 1 ^"i o < »j (jlJI i JLcljill tlUllj Loj^lrtxi JlaJ Vl 
(4jJ^J,1 (jjfl JkJL-^J ^ " <l "j La j-jjLxJ.1 qj& jLJt-U (jl LtJ j JLJ*. 3l LcJlj ifLkal in mi Ij 

. Lgjulaj cJljjjoj 4-i^a±3tILuJLl 4jj-killl 4 »-l Jo '."^j" ' "J t^'j'fri 
V * Jl (j>UI <_y3 CjjJj ^yjJI 4 nh^itj 4 ifl fnlnll (_ufcl JJLI ^jx JL^-lj J^ (j| 

4JLlxaJ ^JL^JLl •* ' "* ^ ^X.ljj AJ tJ-JJ' Jl CjIJ) !iii ^ f'rl t 1 4_AU( (j-Ajl (^H"^- tJ-B 

Luali- LLsLiij oLu_uL*!lil jlo£. jl^u -^^j * LoLaj jujl>. < * a JJL (_^>> jl 4Jjl*jo 




Lp^J^uJI 

4jlj-u£> Ly i£. 4-oj_u^LoJI (j-u ^LojI {£\ ^j£l qs^'X; $"i \ (d 4_i£Jj iAl*jl <jL_oLS 4£j*j>J 
(jjJLLjjt) *_3J Lo j_A I JLA (Jj»-tj i 1 ^ q j j <i *ij 4.jal«tl (JL^c 2 1 jLlL>-1 j_uL*i. 4_jJl!L<i 

JaVl y^k. cdLLfc ^!^J jjujw-.^UJJ^^i^-i^ J>2J! ^Jl (^AA) Salmon 
Qr^iial jmm«VIj Pragmatists (jru.tjljjdl 4_«,jjua <^jb 4^ 4jj£a ^jIjuj cj^\j 
^3 JjLsj 1 o <jm; r*^ j? J-oIL^m (>o u-^J ' Mechanists (j^-J^lj Deductivists 



Discovery & Justification j4jm11$ mLm£ ¥1 

(^paj^j-flJI 4^,lj<«oj 3juJ_>JI (jp\JL>JI (—flUauil ^j^juauG ^j*] '(jt"jU-^. i_t^- (*-^J 

. 4_cw^LuaJl L^jLou^Ij CjLjj-IaiJI jLToJ 

4_aju LajIj'-^I /<u iLo 3-*^ ^>- j? \j i < « rt" <— a. \ <$" ><n Hypothesis 4_j_*^>j^ 

4_jJ Is] S^SLj^o 4±>.j^<s ^j& L ys^ i j^al\ *_l*3£J I Jljj ^JLsJLj JjilLilaJU (jl ^-J^ (4_iJL_) 

J >*l f -'^ Q J ^yJI — (j^>*^ ^—^J (jr^ — -*J — ^ tJ — a (^J-Jlj-A '(JIJ — <-u ^>^ Lr^I 

(J_oJtl3 ^>-l (^f (jl (j-A 4jua»jJlftj CjLjJLc ^j^s ^JLc (^1 ^j^Lt-u-o 5-L?tJ *2j 

4j J^JLseJ ?«_J_3fc-l-aJ I jl m->.VI j-jl£- t^jr^ Vj i^JLALujJ Ua ^j -^ « ■ ^ 4 ^ j» (jj-i 

LijqA^. LaLiiuZiM 4_j_«^u&j L» (Jjjc-Hj c.<_pE-i oi ua t.tl i>jufc ^^^ "*-*** (^^ 7-L*jJI 
^Ut c 4_L>.f ^ JJI Justification ^j^_jJ1JI j-j4»j_jv jj* 1 jufcj t 4_S_j_a_^ ^1 

Lr L: f ^ SU;t 1 JjJtt "ill 4_lj_cl^IaJ ^-oLoJLaI ^j-o ^jVI 4_jjjJ,1 5 A , ,.\1 ^tl 

4_jj_^ ^j^j aAjJIj 4_ijLil! 4_jjjJ,I ^ ^j_^«_ju3j ^ JJI t_al mi "i 'CVl c^>L>- 

J jTj 4-Jj^ i "i tj (Q-^jV 4__j_j(jJLjl1 I i 4__jJLq_jlJ 1 ^ ^ '" a (j^ (jr^J^fi 3j_LajiJI 

t«Zeitgeist j t<~* *\\ rjij)> :4_aJU^Lj _ u * mm L^j 1 ^.'"j- ^j 4_ ajl i^U 

i—Bj^JaJ Lj _ j-js ^? I i^jS l_* i j_t^ I jJb I Jubj _ (Jj 4_j— <jj_o_J (Jjo 1 j-»-J 1 jJ LIL/aj 




? u «jihM fallal I plsJI jju£j\Jlj& 

C*-p- ^ * *\A /»L-C 4jLlLiS ^j^« * (_y£ «^JJ_J» iJa^iuijrttl 4jj}JLaJ JL^.ui If r n ■) Lufej 

<_flLv<<vi <jUm 4j 4^>Ui v ^i ^juji 4^x^11 auui jjiLtuJi o'» ^Ji 

4.cLu^ jl 3juJl>. 4JjuJL>. c-aLtTuT^I < jr iiue_i 1 qJLu i4_L<ub j1 4JLu-ua 4jlgf _ (4-UUly 



(J^jIjjJI aJLA ^ j3\ L^3 i4jjL-i3_u^lj 4_i£.LCL>Jj 4_p^jfj fiJ^j 4 jolrj 4_JbUU 
dJLA Oj^_uLjlj (jjafiLajJl (jj^jj - ^ J(CjLslJi ' d » ' ' ^ j Cr^' Ouj_kiJLj| 4jt_iaIo ^J| 

Wallace ^Vj J-^j jljj-U?» jj? 4_LjJL>. ^ I jla ?t < n "ng t( 3-»_3j-jJI c^ JLJ ^' 

- &J^>- (jJil IVL-S' _ (jjjl J 1 <j jU J-^=>>i epJl J>^' ^d>^* Cr^l J-^ 3 ^ Jl -^ 

I o'fj; iL^li-au 4_o_>-jJ^_u 4_j^_laj ^! ^yJS 4jjl ir^**i^Vlj 4-jlC.I q"i-wVI l_3j^JoJ| 

.(C£A-dlj-i ^xdAJ (^ 4-Lo-l t J I 4_j_ti jl 4.j <> l.*J 1 CjLj IrtUl 
J^iIj_jiJ| (J-UJ (3j^Af O' ft _>^^ Lt^ 1 S-*-^ t^-^L-^jL^JI (J^»t^_«Jl ^jh_> 1 <w fe 

(jfl 4jLa i3JLjJU>JI djLijJixill 4^c.Llju3 ^a IjjJLit^i IjjJ l J^-ti ^* ur^- *'-. '*\l 
^^jjJI 4jj£LdJI CjI^jjulJI 4_tfjLojO ^^ Ij-J-J^ ^J^- 1 V-*^ 4JL£j J-^ 4 (<i<ij Lldft^JI 
(jjljl.1 4j^-kaj ^^^ju ^-IjJ <—<-!-< (i T i j-A IjUL .3jLiL<-uJ1 CjI J_SJ1*J,1 *-a ( _ylsjl ajj 
t j J a ^ j<nL>-lj j^jL^j^ ^u&LLjo tfjLoj ^JL^. (jj-a-S t4 o jhtll 4-a^LaJU ^JUfc (^^JL 



|||gl|fe 



Testing jL«»1f 

^jl*Jl 4 n . ,<>La 3-^j (Logical Positivists Qru,« <>^1 4 nULUI aU jlLo 
1jl&_9 i^jjj^t 'A\ cjLj^Swo J^i LVm miLi 4_t_3jj (jSLoj La ^_& '***' *fj^"T\ t j^_i - ^_5J,lj 
£y* j-^ ij\£ CjIs 'Chronological predicton t^-LajJI d^Ttii <>« Ll^ ojW^' 

s-^j-u* Vj i4_tijojJl lIiLl^SJLIL) UjIjuoI iJ ^c *>jjLJ9 oj^ 1— c L)- 1 ^ - ^ - ^^3 J ^ 

iCretacian L^uiLkll <_JL>J1 4jIju ^ ^j^l >^» ^J^. cijLjlJLaJI w*jf 

-». I i U , ^ V 4_ar.. j *m t_JL>JI tiUii 4jL^j x_4 Lg-xblj— aJL L-xJll-J Jl_>.| (J-£j aJ 

u^ f^^jjJ^ tS^-^-V L^LcjJl crhi»^£^H^' o~* J*' uj-tH^j-^Ij 
(jl (j?^ *■ Probabilistic 4_JL*1>.1 l^jf >a 4-p.jJjj Ml cjL^I^iTI 1.^-r/n ^^l 

La] (LJjLtjJI 4_ULjj^j <L>.^ ^j.lu.,^1 ^yic- oLytaiil j-jJLiftj 4_jLcjlI1 (*^i*JI <_y^ 
^^3 4 <tj nil JijJlsos ^j^SJLlI 03^i5 '^r'jL 1 *-^^ ^^>^i W-^ Jj ^-" i nj ^^,111 (*^*^^ (j^ 




?ij»MlttJI pJlaJI (QlIaJI jmlaj uqjS 

dJ > " .Ml J^l ij^ i JLUI J. i ,„ ^ 1 <~±yd i-JsL^VI cl jjfcLiiL 
^ cjj ^k cjLjI^j^JI jf cjbLiill (jj* 4_cj^j*_d J£" jf ^^ij t Common origin 
^^ 3jj_^.jj<j ojL^ Taxa 4 j<i y 1 **** Sju>-j ^j^a CjjJu>u jJa t jtl*_« tjr rwjJj_j->> j <^r 

< Tertiary dJl—Ul (j-^jJj j y^ *.'* -*!1 4_jI jl> ^ ^L-^ ^j— ^ <^-^» < n\ ■ » 

cjL>I^_j_>JI q J^J ^-i^Lxl ^jic UjiLc ^J <ilaL» 4jjt^Ui ojla ^j^'i . dj ifMesoroic 

^3 ^-*JLl (jj-LiLAaJU L^_3^L_ul \-$-& CjJm\-c i£ jJI ( t frt"*Jl ^jyi-c <JjL"j j'^^ ty 9 

.(cjIj^ioIJjjJ! 4JL* ^ Paleoozoic ^jjjJLJIj ( 4Js1j3JIj JjiJI 4JU. 

Phylogenetic uAmuJI 2>*^i ^-"j cr* ^^ '^jj^ 1 «c. LoL«j 4flh^ (jpLi^JI 
j^ljJiJI 4^-jj jLuii-i aj i4\nlui a cji.mVii 5j-j> u» Jo r (1>£Uj (Biochemical 

^^L^J i^Ltluj i4,Ji\l,2c.A (_^-LaJ jjJxitJ (^y^LoULl (j£ ^jlJlxjuu3u^\ oljL>-^JI jLoujjI 
Sjyi-* oil < j!o1^ niVI 4 se us dil pVj . . . L&J__lL3j jj Ou^kxlJl LilJj JL™ljG 

CjljL&LuJ,1 4_t-l-lL> uitllLsejj .,.*JL»JI (j_d *^fJ^ t 3^ 3 '-^ 3 c^ ^-^^) t jd^Tl Jj'^i 
cilJj JljJLjkjj * Ifl <^tj^^"> jljll 4KmiU 4_i£.^j c-flM "ilVLi 4_)jUaII oljLiliwVlj 

The Practicing Biologist ^ijU^V ^^J^mJI 

u' J>^ii cW itJ ^l— <-'J1 (jr «»JUJl g- ^ i 1 1 ^ya (^.M tJLt ^ A "^ j V \ Wl aL_ c «jj^j» 

^" ,^fcj xjOUjj» (_j-A Lo-ijj jl i " ^-M 1 4JuLJa 4 ,.j ^,lr 4jjJaj C^ < «■ jl 4__ojij|jJl» 




Ll?qJojjJI 

CjIj) m.iij tiUli Juu 4_j_AJ-a ^jX. «jji^j» ^4jl I ajJf.j iCjLxjusLj^Jlj ^L^ j nil < jr 3 

4_ilj-5 juu Logical Empiricism 4_jJLLaii1 4j_jj^jtlll 5 ^- ^^ ojiaJl t 4-ltla 
jl >oV' r.* '^ J^9 1^> Tl ^jJLI cr ic IjlSLaj ...«Laudan (jlj^Jaj «Lakatos 

_ ^J^ mi, til ^jj^flJl CjI j mTl,,) dj CjI j m ) 11 <u?w (jj-^-3 * aIaJI 4 tf < <ilfl Qjl3"' , *' l . > <] '"' 6 A 
/«J _ gl j ^ U i t ] 4-jjjjj^-_rJ I (jr 3 4jJb1 JUu a1*JI 4 £i t nT^ ^jIjllo «^-j^j» tc-laulSI LoJ-k: 

(j I <t rtjfl^^Uj ,((LjjSl> 1 j)-cu )j^ »j « JlJLj ^JL^» ^ya jjS ^Jj, uitll <JJ*a1\ CjIjJLjjlj_ljo 
oiut lZjLo-ojJ ^j-^ 4-cLul 4 jlr ^y« 1 "< J La JjJLa-'o J<i ^r_i Z Ll^.jJ^_uJu ^JJLLJiXI 

,4_U3jJJjU (jy^It 4i?\ (!u,U jj^ ^yjj < .^"W. (J^LlJ 



l_)1 (.u.Sj iJ7 £ UojjeJLa 'jj- 1 4jSjl i^U L-i»Jj jujIjJI t JjucuaJl ^j_« ■* tWt it n L<aS 

SjuaUJI jL£.i^2)l (jpa «j ^j ^Pluralism 4jjjlCl1I ^jLL> 4jjkjJ^;uJ1 jjfcljJiJl 

7c-q1a pLijI ^ib dJJjJ L.<-<.(i*iVl-^ < Lfejl i-TlVIj oLjJa_(JI JtjiJbjJ 1jl-k»j TtLuaJ V 

j,.?* 4Ai ) Loj tjji-jG ^jjj ^3^ 4 »j 1 wtl ^^Ja ^^fc-j Lo ^L«-L*JI >l^>.^Lj .^ 

lIiIjlaI.uiII £ys ^j^ise-LJiJ^ 4(_3JL^Ji 3jJL?t>3 ujjL>iJ £yi stJj^^JStJ Lc 4j£. 




V^njihll pJUJI pisdl jjuulaj «-oA 



Common Sense Realism plait y^J I 

IjLA <j[£ Ijj Loj iLii^J (jju^JI ^Lua_c| lflU<i" (in ^,111 CjI jUtU tiilju ^>i-?ej L*£ 

Jola< J SLULn n jjfc ^^jUJI *JL*J1 (jl rp^l l£^' Berkely J^jjj £>aI£]| 4_aj£ 

1 J_>. 5^_iii£ (JjLli/J LJb"-^ U^' l^* -1 * ^^"J^* -t^-^J-* "cr^J^" 1 ^ fcJLj»J1» (jl 4 n j fi'Hr.S 
tfjjfc ^Jj-jo (jr-^- ^ | -^"' "'U CjLa^IJIj idiljj VI 4-Lajjjljj (_yoj>Jl CjI jUt o jL i ".- >.V 
LuJl>o ^J 1 JL>- 3j5^JlJs_4 UJ)^" 1 < » SjuLoJI (jl IJcJ (J^-JJ > 3tJ iy^- ^3**' "*" ^ Cujj CjIjI^jlII 

t>u 4-Saj-jtII ujL.nJL^V 4-jlj1 m<H 3 lj i <L ^JI jji <j_u_i] aL«JI <j-*^>J1 I jla sj\ ^^L. 

IJ& (JLaVl t-jjiujjl j-A I JLA (jl£ LcJJJ iJjUill ^yic jLjlcVl (jj I « n rtJ (<i^ t4-a-u*^LiJI 

Determinism Ajj. <— -*J1 jjLLaj ^<i oj (4__u^£Jt j^tl^-Hl 1 ^ ^<^" ^pji cjVU>JLI 
J^l ^juj *USJ _ 4_j-l^LjjJIj 4_j-ajj^oJ1 ajkJI JLje^s JLa _ Essentialism 4jJjju»VIj 

,9*1*114*1 



oiub (^ya SjuLiJLa ...(jia- ^"'Hj <, ^jj^ltlj j^Iallllj (^^JalUM L^-JLaj Lc^jJ^j-iJl 

(jl^ La I^_»j^ j_aVI (jl 7E-U3JJ (*jl*-Jl ?Si^ L^-3 *7 t ^ 3 - t -« a - <l <J^ ^J-3t->«J J^^J 

^_jju ^^ ^jVl :iiill *_* J^LjJLl (>« ^l^jf 4jMii aLJLj JJLiilXI (_ajLus 

(jl lij Ljj_ji_j_<_u— a (_>^jJ iJufcj ipj tXjJLu 4_j3j ta jti,l ^aLlj *_a 7cJLktJuaJLt ^'n <i 
1 ^ i j xj (jl ^yjt-J-jJLa^ i4_j^a^_jJi 4jtUI £ya 3jLc j 1 » ." t h" 4_i.c_U,.1 1 t"%l -»-lu . >-H 
LxSLfcj »*.^.c.lttl aJlJLjJI 4_j_£!jpa £>-£■ Lfe^ jar f. L^Jjij 4_*JLIi ojufc (^^^-ajL-Sj 
4ILjJL>JI ^LjJ-tAJI (^ _ 3jIj-j>JI _ JL>JU _ SjJaJI *-{Jj-a dLa-tU^a ("( i.ni*KI 
(jL-3 lLUJl^j tC7 t>\X\ ^ 4JU_^>J iZ*JL£ 1 n r <_3^JL>.V1 4_st—tblj ^La-a 

c^ 3 ^>^ Jj^ «Johansen <j-«^JLkj_rw» 4 ?tlU ^JJI «gene u^>*» J I ^1 l*** * 

(jVl (j^>- (J « *" i "J eJL)^* «'Uj "w. ^yfl <La j fn U 1 3j j >j>JI» ijiLj ^Ir ^ * ^ aLc 
4 rt <V*<^I La (JSL> 4jj|jJLll (jloLa-^VI ckxjfj_Jj (j>a (JjL^JI *_$_acJlll 1_LA <_Ju*djJ 
O' lSLH t J^-Aj t4_u_j^3 (jpLsj (j>s tLuJu^Jl 4_Juj-^Jl Lx>-jJj_uJI aIc L^J-3 
JLjJl>- wJ-Lajt^-a p-IJLol (ji ^-^ ^^-f^-*-tJJ 4_lo^C <-l>L?rll^ mil ^VS« a ^jJfcLA^o 
oa^L a rwlj JaLaJb?! fc^-ijj (^t (jJJ>Jjj tL-^m-1^3 ^_ a| < h j, ^U j^jJu (J^ Juc 

IjJoj La c-j! t j"n.nV (jrt^j La ;*-l " A tVI ^^o diLstila-uaJLl (_yfl ^^IjJj ^jl SLcl^a 

*Cj|j^laj (j>s L^iVjJjua (^yic. 
Jb: u J uiJ 4 li^Vl L$jV^Jjua {jc CjLtUxuaJll ^^ju 4j^>.J ^ 4jjllll 4JSLULI3 
Sj-iLs)) Jl 7g lUuaa j__A till jj (JLlLa (J-uiSlj 1 LaLoj 4_dllic_4 (^->> I CjVoJ Jua (j£. 

c^! ^Afe lSjj^ 5 j-e^ ti' 6^ j jitMt «Devries (X^ J)) 4-cjCuI ^jJI « Mutation 
4 a t V I 1 ,ij «T:H.Morgan (jL^.jj_A» ^i <^>i 4(3^^ c<\g (^^j i jujuv p-^j 3L_«iuJ 

Jl5 4J\-lL«-U (JO (_3>^^ ^Lu,r<^lj (4_jj(j^J| SjUI (^ (^>.Uba ^.jtJ (^1 (j£. j, j-i t "lU 
I JLA (Jj-- jlj^J ^juXjxSjS^ , LaLc (juujl 4_jI^_^ (jl in i/-\ •*■ m t\\ j-J-jC. (jja j^JLILljuI 
(^1 aLlVIuiI jf^>- f^" (°-^' <l ^*^ 4_i_mjL-oV! JL£.IjIlJ1 t j J a U>^? U' (jrV^? (JaiiJI 

. LiLc 4-iifi, (^ijl U ^jLi^a J[aJjuo ^jc ^_ujuil ?r i Vi < ^ a 




ft^uhJIpJIaJIfolaJI 

Evolution jj^ltl •ULa^ua^j tdJj 4ft al ^j * L^J^-uol ^ ^1 /itl CjVLoo^.1 

SJVjlU J «.«!. « j L^La J£ ^i<ol ^1 Group ic^ojjJLlj Darwinism 4_u£j1jlMj 

< Variety f>^-J' yll^ml, oLUI *L*1c a I j ^" tl «l <>c. jI^j^JI *Ldc 

c-iijl 1 <>>j1 ^ps^ju Gregor Mendel Jjl_Lo j^-^jj^j . Species f->UI 
oL3l_J ^ te\ J3 J\ ^ SjlSI^JI 4-»jl_^: *1>-^U *UM ^ J3U« 
tj-uJLjte-lXI j— x-c. cjLlIII lr «hybrid Qg ^r tf>» aj-u1 JpJai—fl ^.VjLJI 
- <j*jjUJI (jh-cjIjJll ^«a (jLSi LiiJj ^ 4JLi Heterozygous \jjUy 

^La-t _}jL_3e_-a L_i_jj_*j *_lojj t4_alj_>JLl J I j) a-lt 4 rt \" V a dil "»ll^> ir^ 4 
dJu* (jryjLtial 4 n j«> J 4-*_*.1^o »_* * 4_L>. 1 JlII 1 CjVjJjJLI Cj\ j Cj L*JLLx-uaJU 
(JjJUljJI (il^fc-jj i Lgj 3jj-uail1 5j_ALkaJI -^ J ^ ^ A j j VI t » -K CjI. ,ajj>«".Jl 

. 4 ji ^jJ-j-aJ 1 ajJjlLI 4_lj_uL<-uVI CjLa-lU <r>U (J^ ^^d LujJoj 4_ijJ_>. 

djLoJjJLI ^ jjj l_<u^ Definition 4 qK.l jj r^tl ^ $ litLa a^_aI^_iJI 

.Essentialism 4_l1j_i^VI c-«a^ ^dmt cr JLi ^ \tt\j t 4 oj,t ntl 5^a ,„1aT1 

.« Definition)) (Jij^ t"J I aLlJLj jj^IilAJLl 4j.»kij U ((Explication)) 



Lp^J^uJI 



L jL\ 4j>-jJl1 4-ge.iolj JuJUt^Jl lj_A ^y-JI 4_jvU>Jl jLj3 'cr* 4-J ciiilLl 

j^s 5_jlojL»J,I < h^j^a IjIlieJl jJJuM 4<i m^Lal! aj "<£ ^^ t, i j m 1 1 Ijbl ^-^1 V 
JU9 JUi-1 TT "ill AJ_i«£5_>. Jul £yA J-4»J ^J£J» j£Jj} <CjI tt-1 Vt <<^U ^jLjljo JuJL-^o 
Ju3 j^LJLl a\.t up iJ7 ^ 4JI lj&jJjju jl ttfj-tu 4 6>3^ 4SL»u^j t, 4-j m j£. t. h t.Vs 

^ Aj . . . « 1 £_uL«_x^ Ol <uS-tl (J 3-^- (JjLstj jl Ijbl Ju>-2 ^j *jl m jf 4Jf a.\ t") 

4 j mi IjLSlci liJLLffc jf j^s Sj^QJU 4jUIjj3 ^ <\.ri .Vi^l U 4Tr, mlAJ cr^f ^ 
(jl 4JLka^v^La tilij j-«3 oLa-J K <^>U ij:r i\-*-A <iljj C.<_ Tt_iJl 4_j_<j_Ai ^^^ ^^Lc 

Sjjuc^ j-lj.. » 4J jjuj (^ylJl cjUtIU^ILj 4^ijU «Spinoza Ijjm ,» ■ "» CjLIi^ 

Jj-L-rt-Tj 4Ji!ji_C j£. «j-ijj)) i h mi\J IjLgJj j((Cj jjl 4 »r<U 3j_lILoj 4_jJLka-La Vj 
t rtjjbtJ lj.« tJaj jl SJoIoLuiiJ 51 iotit,l 4jjlLII ^Ij (^ L^Ji VI » *»CjUrUn <^il 

j^jJ] I— sjjI J ^» >.i.tj L4-1] rcLtiu (JJLLtTu.1,1 (jl j_A «j*J3J» <; *-J-U Q^^J (*J Ljo jl 

aJl5_1II *_jc ^ ml. «Cu L_4J CjLas-LLajt-saJLl j^xjJu j— a 21 (^-LixILfl! jJj i t j-uLj_jjVl 

^-lctw ^^^ 3jju>JL1 cjLLjjlIJI ^jla (Jii-^j >^1j3 oj- 1 (j-**-^ i4^j^»JLl iJJ £i j^iCljuAS 

JuJl_5c_jJ /o^JLlo j L*_xa ^j^, 4-o-uj^\-a} 1 (jr iitj Sj^j,.^ 1 ^ t iILl ( _ ? JjIJ3 t(j^_i_ujL*JLl 
(jja <*Jb 4Jj.,l <] * " t itj Ljo j I 1 "< -%. I ^^jJS 4_^jJ1 (^^-^o (**6 J' C, J CJr ^ < -^L- 3f '-'-^ '^>U 
4jL^jJI j» <^ j. ( n L-4 ^jfe 1 JL^_a t4 i.ujL- J sr "l^o j-j r, Cj JfjJjLjS c2j) j CjL^-JUi <^ a 



^AUlt§ +*S&M% ^UjJJUt^ ^Lttit 

t4 j o r itl*^ CjI i'Ji^LLq pjjL^j-fl C-JljLd LAj—lCJ C^LfelLa-i^aJLl 0ju4 ^jLjca jl 

^l^;!!^ Hypothesis L y>j-al\ jru 4_^ ^ "ill ^^ic 4 n m^LUI u ^t > i j .^>^g 
4_^j-AjJ1 tfJ-A (JlU c-x->.j" i ii j Ls « 4_jjJojJ I )> (-oj^ju ^^ (j;j| V I «im> ^Theory 

^^y^ » I j) -<ju . ^LtJLi tJjLTt-iim jL^ (J^*" (J?' L?^ fc J t5l j.n'fcJl Aj)lr ^y^ 4_t-fiDLic_ij 
£jr l£: CjUrll^n.oU tfJ^J (^jUJI 4J1 o^" ljU | ^^ 6>^ L>^ - J-^ 3 ^' Cr^ i' J^*^' 
1.4,, i I'Ca ^j ^j^jJLjv ^A^ i— 3j i.m!j iitl L^-j-C.jj J—3 (jyJ-ll 4_£jJI j^a 4_jvjjLlt 



Endless Quest 4jL$j >Lj cll^o to'i-^ ^ ^ Y ^ j*L£- jj^'U ^LptlxJl <ij-xj^ ^c *JA$a ^ (*) 




wm 



T u wjjhll pJLnJIpittJI jmnjucuS 

■1 ^1 _ c,tA mi'^I Jl^J»> Jj-5j J^ SjiLa 4JLa^ ^ diJtJL L*l£ ^JbtllJa 
i Model rJj-<UJI jj* J-j 1; jl^ ^1 \j t^] <U1 q»" m>1 9-Li ^J^T ?rlUr^ a 

iLkilll (j^J 4 ^4H *— ^M-»*J' ^-^3 ^-^3 ^JJL> <^uLj (_ r juoLj 7r it^i (^> a «r- JjjQJ» Jl 

jr>^ frL_3j_j>Jl 3^ l( i<Vl djla r>kl ^rtJl SAlgorythim (Jj-m. %1\ ^Lm j»JI 

<jjfl JLj>Jj m£l_ J3 . . . d A , „\1 ATI c-uLjv £yi Te-j—uo j-ll I ,j-jo Ju)JU ^j 4_j>-L>JI 
m£1 (Jjc-jO L)l j j>-1 (j j-nuj Lq-l, 1 <j j_i»>» jJ j_j_jj 1 4 1 o-t_"i <, uj 5jj_£juU Lis LaL_LLa-uaJl I 
<L«jJ^ (J.q t"n-u 1 Lfl I^^S 1 <^<jl LJIj (Jj ... fO-^jlj.j iiiil 4X:Lu-o (^ j^>*l 7r \V\ i^« 

.r^jLiU (jpi-a 4_u_u IJlAjJ ^^LojuslajI \jtilxjjs «4jjJaj» 

<>_> Jj-oLiJl lU-^Jl (jjl (j-£Jj M ^ j n *kJI ^>J <j-uLw! t j_a ^d>^ J"^ ^^ 
^1 LiiLc <-1»Ju1j 1 fl r>,^- < r> jl i"i -vl J^>^J 4jjJoj (J-i-saJ (jy^AJ S4-J^ 1*mTIj 4 rij ^"kJI 
4_jjJiJ (j| (jjj-juoLtJLl jj-Lalll »1 <a-L" Jl^v] ( ^ r £. Ju I flj.tr ^■Tl.4*' 3 ! ^4 rj tr^JI 4_ij^a 
t4 lij 7t~>. ^1 ljul (Jj_3tltj V 4_jjJaJj| jjl 4J J^5j t<4 <i jt? >. (jVI Ctst^jL^I jjlVtll 

tlij^-i. _ « (jjjjj » j «(jj/jj'jjn) _ 4 j mi a,i*(iH 4jC.^q_>JLI (jjh ^j\_jj>.jL>JI ^-aS^Sj' 
?tji/>i i^^V dx^j ^^yb «^j^JL)) ( ri ui"S I La, > *<r j (*_i-ulj c_-tSjS -i^>*j TJ~ i ~^ ^i/^ -1 
aj^ LJJUl *LjJL) t_3l_ticOl (CJ LoJlLc i(Jim_)j *4jjJiiiI1 (Jre-^9 CtJLv 4 fi j rt"v djj^.^ 
0j fTj f"ill (jl mi j CjLj l^tll r-ljJL31 (<u i^jGj^-jJl l-juSjH ^$ \$ ^S^hJ (j^o (JJLlIII 
1 4-C j ,<-uJ 1 (JjO »( jr .irujj * LijJI (_ ;j _a CjLajJU_c-U 4_»_j-jt_L<aJ I 4_^^>.jJlll a^L>lJ (jyjJl 
j j ^«."ujT1 ALlaj Jju aJj 1 4_5t_ptjuaJ 1 4j^lS (Tl ^yji CjLjjJ^aJJl ^JlA m, Jl>-| (jl C<-p 1 

(^ LiUj Jj-^j ...4_Lj_L>. ^jJI Jj-^>o L*Jj^ ^-O-^- 1 -O-?- 6 o^' J j) j <i 1 1 t ^f-L>Jl 



'•^pi 




Empirical 2lojl^1j oLvj" 7tm» L$jL jpLi^JI «-^i> J " <j£*-M u-*-* oA 
. .. \$ <>>^»ju U IjuI j^j^lIj *Jj Laju^Ij jl>^j ^^j-^ ^ Propositions 

L^jJjLa ^dij "V J^jI rt ■>. ^jjl Cj Lj^jteaJj I j^iti <Jj_>tJ ?><X-£- (jj-3 *-^J^ ^°J 



( <_t 



^ja 4J3ji n"t,l JUbl mi 1,1 ^...i-a-^o ^i^ >-l4 j-%j Crj jv '^jjj IV. tl Ljj>^Jj_j_jJ 1 j 

.C-txixA (Jill Jl>-I ^jlxxlOJ 



UM>U! ,i*kif § Universal laws^^^^t 

4I0I to—a ( ^4J 4jjIj_3kJI LSLlxLjjjJI tjiilj_^j 4_ajiL>JI (jjJL^ (Jxjq _ (tLj^-fjflJI 

<?J-4^ "-^dj JJ.J*" 1 '' (j' L*' . ..(3jLS_>. I^jo m.t ^jl 4_*9JiH £yi 1 g, t n n 1 4_>-jjJLmj 
. 4_lI,Lc. Sj-^LLd L^J^ <j^» f^-J-M (jA^- ^JJ^ LAjL±jl£.I (j^ftJ Vj i4?ijrt"fc. SJoLuijj 
L-o^l ClS t jj<» JJ-A VI j-L«.r> >Uajj| ^1 f-^'J *Lslj-x^JI iJ^jlj^J LLaljJL>.) (j.1 

«Lyell (J : j-iJ» (_ 3 -ij cjljufcLJuJLl 0J1A (JiLo (j^Lt^I ^.l^j t^jjjj-AUJi I jl_$j LtJ-^ 
4^9 LAI ^ euj_j>* L^ (jL (>a>j ^jJI iUniformitarianism jl i^Vl 

(j£, plajJI ^j-ojLi^-Lill <JjL>- LcJLlcj tj.,i,n" inU jl j-uoL>JI ^^ 4jjJux jlJ3jJus 

V 1 ^olSt ^ ij^ij t4 <tl^"(U j-Al^laJ1 dJUfc 4_i3 j^I^Lj Luajf (tLp-VI f*JL^J 

(jU (^^0) ((^Lumj (U'W) «Cjj1 ,,,» ^}j Li£j *U^'j U^jJLj J j n"itl 
(^j-j—cJLI (jr^ LifcJj->.j j 1 *~t ~r \\$ i \ \ y jl j j— J 1 ^^ 4J_Jj3 4_j_)jSJI ^j^jlj—SJI 

^j^Lqjj t ■>■■■;< a **iTl jl Jl_i_Sj__lJ1 (J-J-Sj 4_aL_c 4_j_dla-Lfl 4 i> j is> jlj-t«j 4-Lal_i.<i 1 1 
4-giSLtl Aj)g ntfi Ljjj^- LlJl ^J (jXlj iCjLL^SllIlj CjIjj <.tLd"*)l xJuud (^yS L^joI ,\ V*< trd 




4_JLoj->.VI CjLj^ VSlTLa tiii-uf *_uo^o w_j-uaj CjLj^I^?!! «.LLi (_j£ 4 <j.t£>.tl 3jjL5 (jL3 
jj^a 4 *^i.> ^1 m) L^o Jjn ^ i La <J-iL 1 1 Jub «_mj'jJI ^ A J ^ ^ ^ (j^qjLaJI ^i^- 4_jJjJj 

<Lx»A2l (Sj ■>■ ^j^o Ij.-llS £h->lj-a-M Lr^- (4-^-^LaJLl JjijJuu Lq. jJ j j J i **l£. (_yJ3 
4 Jijrt ">JI : Lo-A ^jjj tAJLf ^j^j L-uLjuI j^jJ i _ jr Ilil 3jujl>JI CjLjjJaill 4-cLju3 ^y^ 
New 3jUJlj>. /o_laLo-« jj^a dilj £>£, I niij Laj iSjukLtiill <JJ>-I<3 (*>£. 3 <i mi *KU 

>a'<^a\ ,'^a ^j^aj («_<_ulj ^1U ,^a _ jj^jjoLdil LLlLd _ Sj-iiwil <l«iJS11Ij t Concepts 
4j o^SJj <jf 6^*f ^ J^ up 3 l ^'* lt^- *Wj ^ Mental image 4_uj*jJ1 3jji^J1 

(-jLjjj V Ll>.jJ^jjju (JJuLckU <jL3 dllll f-^ 03 . . ..a-l&LaI,I ^A j j" tj 4 j i dvla SjJJ^ 
JLae_A (jr fl ' jj'^J *4 i^t «^Vt Sjjlj ^^yfl 4 j-nL-njJI (*jjfcLaJu 4_L&La ^^^ U9^Lkj 

.ciiJj ^^ jjiSj <jSj^M jl j'^lj Biopopulation 4_uLp.VI 

Ur& LuajJ 3.Sj_>^a (jr4^ Ll>. jJj_ljJ I (jyl^. (CJjfcLall -ij->-J j-uslILSj z * iUTLj 

Serald Holton « ^^ll^jk jlH^j ->.» <jl_£ Lo ^^a L^jf jJljj^ <4 j5jj jn tl ^>L«Jl 
^1 jUM a JL>. j^f ^^j -(Thema £-*^*) Themata ol o,J Uj 4 j ; * j p^VT) 

(_y^J 4 j n j>3 j aJ I (*jJ-*Jl (jyJS -ijJ-=t_>a 4_^j_uL^Vi a-laLHI -SJul £)! j-4 tjr x*atie_4lJ I 
L-flLtTuTtfil 4j q-tf>l jlji^j l^m^. (&Lua£.2l cJuLLd^ ^1^ L^jLaj^ 4_LOj_k>^JI Ll^jJ^jjJI 
(^9 J ih rtTl J£ L4J jb oVL>JLl DJuk jljj ,t tj '^'J cr^' 5ju-a_>J1 jSl n ^H 

jjjjl ^jjfcLulJ ^jLs (j^Vl ^j) 4-x>.jJjj j II c^VL>dl ^L ^ Lot . l^ ft j ii't 

j3l ^j-a ^ * j 1 U T 1 (-jLielu^U ijL^ Ls JuJuv Aj^fl a ^JSJ ( - >-ujJ 4jI yj><tf> .j-_pVI 
fj^)— ill ^^ 4_jjJlj>JI CjIjjJajJI i^Llj t4jjjlajjl Li-jv jJ j_j_J I JL*_ja (^ l5jl9^ 
^JjJa^JI %^*.jj> L4_i| (4jj)jlalij|j 4^Sjjl 1 11 T 1 Ll^jJ^ojuIj 4-ujtlSj 4_j^JL1 4_^jJaajjl 

.3jUJL>- AJJ^Ldja £_y* \ $& ^-iJ^t^LLM) La ^l L^Llajhj i _ ;r J9 
^fcUIl daqL 4jLuJ1 4ljl> tl^l£ <j^_uui>KJ1 4n ( ,iirtt< (jl Vd>^' (>*J 
*Jl_^J ^y",_M)fjJ cJUo 1 « I^N *^ ^'1, „■>—>. Lj (jj«3 i4_j__ci-»JI u-ilj^ Irtftl *J-Ld i> ^ 
((^rulj_SJI (jyl^. 4_ui a ^Ljj— laII (JL^o (^ L^-jU LcLlI^I Cj-i-ijl idjLj^ialll 




Ltp^JgjuJil 

^^pJI JUj-aJI *_>LLaJI CjI J jJ^sI^jlJI ^j-tf ^iSl t—ijjJLi <_3j_<_u Sjr llj}\ L )ju^al\ (^£j 














C-^jJI t—jij <3J?» " Jj-^o JUj-3 i__JJL^ J>->- Jl 

i?jjjL_L<u oi^ 6-^ 'Homo Sapiens «S(j;j__Ji_J1 

1 J gj 4 1 <r\ "t U 4-Js^j %X\ Jjjl fi -nil J^ (jo/jJU 

4JI il» ^jjh a^Jjl m -<<()> (J.« f (Jjl 3t_i aj J f"3 ' ^J y ' 

.Historical Narrative 

Ll)L)Lui_>. £y* i Urt i ill i 1 <? ^ t«L_LJ_*-uXI Cj]j..J mi <Ljl1I 

Ca>j <j^a 1j_^jJ^ 0^' L&-* .j^lll <*$1*M 4 n in^La 

LJ^Lljj] (jl lj 36 U3-jl J^jIxJl (jrAJJ >JLl L.J)I SiK \\ (jA 

• h it ♦( i- • i Lti .-t ^ H O J l «_( ^ > J_J3 4-Ll.* ^ 4-jiJaJ 

. JLt>iIl »_>LLaJ1 CjIj CjIjltx^I % iiiktiT TcJlinTl 

cuLjI^>JI 5^^^> oLpl (3*mi j^i-^ 4>j j^ ^^ ^ - jjl3 ^^ 

< a.! Liu La 3j-ALtfu^a SlJL^JLuuV llLljj t4— LJtJjLlll .««j-uuaj J[ ^jjJvi ^a La 



4 x-g-Lr 4_j_AL>. jj-« 1 ^ 1 j I "a- **m ajLoJI 4j j,j,« "m LL L 2_3j <—allieJ J^la_J I ^ jif 
jj-a 4_<aJL<3J La J[^- (JjL->J1 j t S j <jl Lij t "i < m ,a ;j"j'* Lufc (j-^J i4_ajL«j c_jjL>oj 
(3j>-Io (]^> CjuISL>JI aJUfc aL-^1 tw) " ii a ,.t ji<i "11 t_)La-Ja tiUj *-aj (Cj^LjjLj 

^ji L^»j-«j (jjl Ul ^j-tj cjIjj^dLojJI Jljj oLS" i JLiXI J^^, ^j 
(>c £u ^LULI ^ jL^ j-uu ^J jt *4j 4jUo}U 4_^L* *_jLL-3 U^ c^>L£ 

^ ^A * aLc ^^ _ CiLj-taj £yi \ <\ $n i <<i La «_a _ LiJL>* La £ *i j •jfcJTt C^g-i I JL^Jj 

Jl_^xI *l,vU r^>l ^ 4_Jjj_taJ «Walter Alvarez jjj\ <ilf j— lMj» r-jJa I aj If 
4J£U 5j ^ L-al ,Vi<l Ujuf ^l 4 :i> J^L]| cLlii tt >jVL 4-^^aJI ^Ij^Vl 

.«Yucatan (jLLsL^jj)) ^ o^O^' iA$i£ 

aI^j (Lj_>.^Jj_l^JIj i(^»JL«Jl sLuu 2l^1jjl> (j^alifcjj) Cosmology oLlj^SJ! 
Lux^Jj-j-jJI jj-* l£>*^ fJLh^J ^3-^^' Lj-3|jJl.>JIj i Paleontology j-j-sbwVl 

jjjo f-jj (JiJ (jl ?c_ptxoj i5ju^jo!1 ^-AIjJqJu ^j-ojj CjVL*^a \ g» j a >■ 3 iAjjjlajJl 
\j irfVrrta o^ Jj^ojil ^j t 42Z\ j (3 m^Jl 2L^LJI (>» JjJB J£ Jj) *Lp*Vl 

^ ^ jijj jj . ^jVi ^ ^\jJ^ ^ Jfr o! M **W*Vi ^ ,> 

3j-AUa (_^I ( 1 1 hi i^c LjJsLii Vj^ cJj-^ (1)' ^-^^ jj. \ a 4i i_y^ **-Jl o^-' l?*^^ 

tJL^ i^\ (jyi^J *3jLJj-iJI tijIjU^^U (J-oLSJI j \ hi ^"M ^C 4 J-L j t.oJI (j-uljJs 
<JLL^ dll >^"l (J-4JtJ 4_J_flL£ «L>-jjL) Jjl Jl-^VI tf JLA ^ J i n fl"l Lut-c,i,iJJ (JM)^J '" °> 

4_tit_jijLjJl cjLjKjt.IT jL-tju-Ib C/^ Tfc-j ^yX-LtJI 1 '"*■ j '.a LL*_uj LiJl jJ *jLj_xj>.^U 

^jIoIj-HjI (jLS l.qJ!La (L^jLojL-u ^r^- L^jLi>.V t_ujJiJ C-t-UC^ CjIJl>.^U ^^yitJjLJI 
CjLljJLlII aLoI ^JL^iil r-L-uJal ^^^d 1 j i < n ^^j^LtLaJI c-^>JI ^J3 Cjljj_jL<dLijjJt 




(jrt< U £?V ^*-* t^J^' Lt^J *£^'J^' * i -^- c ^^^*i O^L-^ ^ <i It *f ^ p-^J J^ ^*^1 
JL>J,I I Jufc (_yi^ t^yijj-j-fl L^j-uLi-of <;tu/LidJl aI£>-V1 ffthi a <jl (^ylr: 4_j_axuiA]| 

. l^Jli»!j 5LujUJIj 4jjI^^J1 ISLwLujJI 

Ju£. VI 4Jol mi jfi Jufc J^Uj j j i in V Ljj>.^Ij-j_JI aIc ^^5 jj_*V| <jl ^yl^. 
J^lj^Jt J^IjLjj <*u->. 3,1 n til 2UlaiVl <yi Lai *cH£H>JI t£*iiJI ^j" ,,ill 

J^ 1 0<1iim mi ^1 4-aJjUL) jjntl o-SUj V (^Jl J^I^JLl o-* 4lalSl^a SluxLu 
I'fKqj IjJ iL^] 4-^jUJI J^ljil ^-"ijJ4> VI ^mlj V ^L^j-A Mjt J& 4_JUjJI 

«^jIjlJjI ^Ll> SjLcI)) a jU r j_a 5a fl ill fL_^jVI ^ JjJU_jJI ^jj Jj_ HI 
j^s 5 1 ,.„!,,, ^j-a Jjlt.„"JI <JlJI-jj -l5>^^ 3j1 j «; j^ * Posterior-Reconstruction 




Sj^liaJI cjjjl3. j*j$ 1 ^m;j 4j;^Lj c^j) <LuLHlj * Proximal Causations LujJI 
LJjJI <_jLl^Vi ^j Ultimate Causations, ^m Ml <_jL^Lj iJjju ((j-^j Jo-oLs 

J^a Lkj^_i_Cj A jSjjlnill -Jt q ^ V'j (.JuLLajJl 4_uujLo_aj jj <i J 11 ^1 ^Jp Ur^ ( ~^"^ 
oJLA 4_3jjua^ i Jj-iJl (jLp ^yi Sj-lLco 4_uj_>.j '^-^ PJ-^'j^ ^A? (*^ Cr^ i^ia-duVI 
: jjkj 3Lj^>J' (*j-Aaj (J-t-Tt-Jm j^LsLJtj ^jo-j (JIJ-i-u Jljl £j£. 4jL->-^U LlLi^djj i_jLl_4_u 2 \ 

3jUJU>. 4_lLij>. TJ-^Lh 1 ^^ lJ L^I l^J^ (jr*^ Ur& LJjJ) '^ ^ i-J Lj-m 2 I Lalj . ..«ScJi-l£» 
fUJ ^1 2l<uI jJl CjIj^ulIII J£ (^1 aj J^j ^4-cjLUI ^alj^iJI JjJuu JJaVl ^^JLi 3!) 

<?Jl& 4j3jjuoj ...4jiejjLlll i"<W r< , ,.V1 t L^Jul >JJ»-U Sj^juaJI *[>>-l ^-f 4 -^ <*j^ ^^li 

.«SljUL» jJbj cr*^ JiJjjJi £>£■ 4jLv^L> IJJL4J ^1 ^yb t_jUi_u^l 
3j_aLLd ^1 (J-tltTJ (j-C£.j_4i>J»1 UtiS jj^a i_jI_lj_uV1 aJ^IHj J|!jj>- jI pl^«fl (_r^J 

Sexual t> mm^JI ^>u ^1 j*iTt 3j-aLLd j^*- 1 0^ O^f i( -^J^ Jl" 1 o^j t^j-^aJ^-u 
iL> ol>JI (^3 5 «<VUI cj! m -^tlj djlJ^j^Jl j^k vd>^ V^-^ lt^I Dimorphism 
jl^I ^yJj jLptJ^lj .Sexual Selection ^mw-kJI L-jlitjjVI j-& juju jJ^I i^imj 

i L_j_3- aJ a_LJU 1 (Oi^. TtJ)^ (jj-5 *IJ^>1 ' . ' J ' "'"'**' <-^J^L>. jqJsui_« ' - ' ' " ^LS (J/i—uLj^JI 
(cJLlJ 3^_uJL' ^^ " .^^.tl jljvI jjfc t_jl_i_tjj2l ^j^ 3 cr^^-^>*-^-l 1 0^*-^ Cf^i ^lajljIlJLs 

Pluralism 4ri^MJt 

(J-lLjlJ (j^a jJL^I L-aLtTu-Ti-^1 3_iLc LuSljaV t 4_lj>. jJa—U <Lj_ua_5 ^1 llLalj ji 
(j\ijaui yyJI ^jj jU" tl Cj 1 j^jjlIj 1 _aj^»J w^Jjl-ift O*^ i (J^-^' ci^- 1-0 l^ ; A ^J ' " rt " 

Diversity of ^LpJI ^jLjJI Sj^aLLd j j ■ » ^" ^ ZLpj t"lt (jj^-l ^JiLal t^LHI 

JuLc 4JLSL*i_o LlJ ^iitJ 4jJJ *'A\ ^JlAj i4_±jx^J^_i_JI j Aljt\tl ^ Laj jrj life 



ralsMi 




:teSa|*i.s. ; ' 



oL__u___JI CjjIjj 3j___9 4_1Lx3cj 3jj^ <>> tb (jy ltj V t^t j >UTI c^J' ^ -uVI 4__3t_j__. 
^_* u » nUH <-_J-_5t--_VI j I 3jX? <M_j LT i*j V L-bjjJU 4_ikiei]l tfJ-Aj <4 j>m"<<1U 

, ^j^U'll j-jVitt ^jr^ '.'J " i l l oJLvj 

(j Mir (j^oLii! Oj-SJI ^ Zimmerman jLaj <i mu» <j_4 Uju) 4j^-j->-'I Lj-aljJL>JI 

( j^L!j *^_«L<i1aI Spb ^ ^IjJoJI *u->f j j i a n~\ ^ 4j_}JuL_JI jJ-* LaLu j j fl fl ii J 
l__>J_>-j <_;_-_. ^jj^JoJ Cx_-_> ^J LifT 0^9^ i n"n i(*^l 4 jj wntl 3jL>-J c___-_lx c_j__s___zj 
jrtJjL_>JJ O^-ij JljL*^ ) 1 <j j *^ j-_-S t>a Jjl *__-> l>»L^ jj Lc^ J^ ;4 -~ * J "*■ *n\ \ 
j-uLlll j,jc>trt"i I 4 /Cell SjLirv^JI 4jj tVi II (jyJb <ZjLi\£ 3J Lif* UJh'"'^ f* 4 * ,A U^^^^X^ 
i\ft~*. i4_JJJLtUl_S i^SjJuLLa CjIjj mi n" a4_s}L_J *Ji ^JLJI Cx^y <jr^) ^ji^laUl 
l_$t jl J_i f 4 j ^jJ^-l-JI CjI jU «Nj j—aI^JqJI 4_l_JLc j_L..,f. a3 4 jlUn L_« ^ 
. U^y^uJI 4aJ 4_l__u_1x j_u_ 4n tt X°\ (^Jb 4jjJls_Jl *_* <J^>£ V S- rtn i l a 
f<J _j! - \j ji.ii f ?t_j_--_u 4__t_».jJj_i_) S^jftLLb ^2 tJ _J__jJL>_] I <_( i_lu.II JuJ->-J _)' <j---- 
JUJ.I ^ L__.it 2UuL!-JI 4-J1 o'ivVL 4_pJL_till oJ__> __jj__l1 llij - -^ j-»-n ,-. o t ^_o 
Lai 4__jj_« S^-v <____ LJL> Sji^jll __Li_l__1 J\ : L4I0 S^^-ufi 4_tU^1j ^^^J^lJI 
^Vl (j__sj^?L 4jj_jt__>jj<J 5^JJ->JI oJlA C-jl__i LaJLLc ^Ll-j O-^j L?^ ^^^ 6j-*-J j' 
jjpa (jjC _ 4 \g "t mi a S^j}-^ L-4-1 f^> rt'tl JUlj _ (3^^ '-^i C^ ^~^I c ' ^ 3 jt 
J.4 LTJJI--J p>» (j^lj^Jl jl ^Jk ^-^-1 JLUlj 'j^^*- urJ-JU-15-.VI )L^J **UI jLl__u__) 
^-Jl jl ^LlJI ^jjL-a J& 4J ^-vfllLa >^! g^j jLua-ul J J UjwIj jj^ -^ *Lp-Vl 
Jl jf ^LUI ^ l-jj^j-a v> _ij_: >-_-JU Jl j! i-Olj-af jl ^U<^l ;_/ (j-°--^' 4_iJ__-__fl 
^oifs ^ iJ-ULl ^>o (j_u-J 4JJ lil . l^K jt L-^-aJU J^IjjlJI _»JL-b ^1 ^' ^rHi-^J 4jjL_T 
L_J.il j^-lll L-ll j MiVl 4___.j_4__5t»0 3I < ,« t t m.II JLjJl->-. - I j ^k« ^ ^l^ - ^^--^l o- 4 

.^^3^1 ^Ul ^ ^I^Vt y^u^ 4-Lv ^1 
JLcTt-vl j__-_3j_jl_U.I jL-3jJ__JI u , ,■ h 4_jI_>L>JI 4_^^Jj_lJI LLl^JI f > ^ » t * ^ 

4_J__^lj J__l jruJL^Vl J__C_S J& L^ Jiia-fl! J_0_^ (^ jJI) jrhP'V^ 3 ^' ->^ O^ tV 1 

LJjJI 4_a__CI1 ^lj-o___il 4_jL_^> ^ 4_1 cA£ mJ JJI ^_ft (mJj^xVI 4_l>L-J| 6-4 (^-uLl->JIj 



is 

mmm* 
jfV *■ 

F v 



Lp£j£uJI 

ur^JI (±JIj (J*^ <"<rt" nl Jl^ ^julAsII <-i\ WiVI ^>^ U' J^-^ 'J-^ J^-^J *JijJl>JLI 
^jj JlUI tf jj^jl\ j-uLlJlj f !>>Vl Jj-ot J>^ tjrjrtl'^U tlruL^iJI jjru jjI jJI Jjlj>JI 

<jl J ii"i <j j-i-VI ^Jj^-aJI ^L^ 1 <i I j 1 L&JL>-J 2 '» \l ,^[\ ^\ L<jJi^jL: Lq_AJL>J <jL£ 
jl£ «±JIj JLla ^j *£_La>L! ^IJLlII ljuja J}L>- (Jja (iUj Jl tljjt j^lll ^yfc Sj^^uaJI 
ij^l ih °\\ Ttj& (J/GjjJoj <— il -ir- </•>! £yu p'j-ii! ' ^ ■ ..1 ^. jfj ->J| ^jaUj—xIl 5j£ii j>j_£k> 

4jjJ^jj 4 Preformation u li nil JjIAjJI ijjiaj 1_La t>J^ 3^>- 5 ^i ^ j : -■ A " T 

4 Km. a m^I J^x Lry5j>a ^ ££i «-flM»JI 0^ 4 nj^-sllj Epigenesis ^^uLuil oi9^-^ 

. j^j^ oJIj (^Ij ^Lu^Ij iyu\j2\ M£ JuJu cjVL>JI pk* * ,^3 d"*j <j^ ^f^^j^ 

Probabilism T^U^EI 

JJl%j iflj^-jua 1 j.iLn ^^-u (_pJ (jl J-2!jjlj <jl£ Lo-Llv _ 4>ajLuaJ1 4-JLSj^Lill aLI ^^ 
.{jj^C j-lL ^L*£. j n tj (JllljL^Vl Jjjm*i (jr^ 4-djL-eaJLl JjJO L-fll^lc^l <j\£ _ 4 "m frLa 

t _ y t--L-tIr>il (-_iL_3t_liVI 4_jjJiaj (jjJ-c Jjllij <((Jji^&» tjr ij^_j_iJI ^jt C ^ ly^'M Ij-A (j-aj 

jl ^i£ £ «Law of Higgledy Piggledy ^j^u <j<-h-hJI Q^teo ^a Ij^L* U^l iuj^l jJI 

<4_j^-jPj_lJI CjLiIq-aJI j*Lcj| (^ 4^jl <^U jJjJ tJ-U^aJUJl (j^uu jjJUu ^j^a <J1aj a! Ij-A 

«Laplace ^^LVb *Lf jIa Ja^JL Lute <jl£ ^jJI ^jjlSiJI tdJ j 

-SJuu ^1 £->->J 4_l>.j^jj]| Cjlj^Jalll ^j^a J-JJ^ 4j ^u-ojj ^£jJI ^1 <Cl>VI j«_iLLaJlj 
^j| j^fclj^Jl j, a, tag] (^ 4jJJLjlHJI j''^* jA ^'- JlA J ' ^ 6~^ 1 A (jr^ ^>*J^^ J^J-*-^ 

(Jj«jIjjlII a'jjt (j^o jl>>Ij ^l jLj£.1 (jjj J_>>^ 4jjjul1JI aliJttj aiAijlaJll olxjt L^J O^J 

dujJLA Ojjb <ljjjL^ ^ IjJJ 43.ll trt<j\\ q\ Mlo Lll^ J& if-ijjA tf] £}£. 'A\ • • Vjjj 1 r. a 

^^Uj L^J ^jl>JL1 Locus ^m ->JI x_l^jJLI ^ djjuv ^jJI j \\ %"i\\ jl I Jla (jJju* u^jfe 



4j_aj>jnJl CjLcjjIapjJLl ^J^. ^jj^^-i i4_ij41jl1I CjUvIalll |*jij»-ll 4Jllm^{J& (piflLi) LaJu£. 

t^uJI d&Juuul\ JljJLLj IJLjI ^JailJj i(Jxu3iull {jA -Ij)-^ <— >VL>J| (J-ixJU (j^T-ni 




V*U?1UI nJlc Lc>qJqjuJI nic uuaj ufioS 

(jLLLa j*_J ^IjJlj*. Ja-aLfl Jj^ ^yic J-J^l f!>^ e^^-^' £iA>-*^ ^-"b- 5 J^ 

t_i^xv ^ya 2 j ifLjJjj^i ^Jl ,<t l"uj I j ml (j-u Ll^Ij-JLv (J^aj j^A^n 4_JL*-JlJl L£jj-al 
jj^j^J)) (3^ tcdJia j j..,<n rt?J Sr4_jjjju>JI ISLj^-«1j Li-*-"' (j-u Ll^IjJL*. Jo^ljJh LjJL^I 

•.(jrCtlxjua ^,-Ll C*XJ Jj^/1 SLlj (j\ (jlo^l^l^ t^nii II ^ <Gj^iaJ « L.AgaSSiz J^UduL^I 
CjIjj CjLwlj 4_jjUl!t f^Sj i<jjJal\ *JL*JI ^Js JljxIjJI aLLluJI CjIjJ <■— >1 i.Vt ^J^i (^ 

juu Lbj^j^s (^IjJl Ijla 7c-f_t^! juJj .4_ijjJL>JI 1£j>^i ^ (Lama UM1I) jry>ii.ntl 

ij* djj^vj^a tLuL£ (jjr^m ^^-3 JjVI jl dljj^J JuJ^>* (^j-5 4L*_a J^e-jJ \ AOA aLc 
(jl JUu (j^-flJl 1 Jl& 4 'fc-io CjJLMj JLdJ^ i \ Qia Cj-uojJlj] aj Luajl 4_jJL$_*Iijl ISj^I 
»(4-Jl o i"nH l^Jj-4l ^J^s) JyJU»JI fdUJI ^-j3L>.l ^ib 1 flirt*; J£LiA CuiniT?! 
jJ^E-coJI (^ CjIjju fjji «(jjjlj» 4_dl (jlaS La <_ r A 4jjJL_t-a JLjuJ (Jj^l dJSLuLja 
0JL& Jlj-u {jt^ J^Lui JL3 Sj^iAil CjLdL>Jl (_>^AJ Ufll ui"lSl (jl 9t_L5fcjU3 . <_y>. jJjjaJ I 

(jo 4 (^A.<r>_-v ^^^ tLrxiij (jlj-jL^w j_j_fll_a.| (jj-lc jj-jjlJI LgJLa^ tL_uj-_>. lHjijJloJI 

53_3&-iJl <jSJj t(Archaeopteryx <_>-i£>jj J^J^ ^oUfl 4 <i r.,1) jjj jttHj < n^lj^JI 

jjjUII (joj 4_Luj i4_t>.lj ^j^o cJirvlj^JI 4_S^L<aJ cJAJj <LLu 6j-±& oJljLfl 4jjj)U"tl 
(jjjb j-usl (MO^) ^l^Vl Jo-fll (j£. 4_)L£ ^J *^j^^l 4-p.LiJI (jjo 4j.njn^Jl 
Jjr-mT' liii t.uj aJ (jlj jjlajJI 4.1 < ix.Lii CjLdls* (j-O au (Jx^ijj J^->*J 4a-cTo. (jji^. 
ujLjSLII ^-Jl) J-ju VI (^LSjil Jj_i2JI 4jIj Jjj aJ^ ...dJJJ JU^Jj Uu (jT >.jJj_i_>Jt 

.a Nj^At 1 Cj| al^iJl ^j-« JLijJll ^L^ eJuiu^l ^l^ jj-AJ 

(Jjr ,t«tl ^j^i-ai (j^. 4__>JLlII J^L_mJL1 (jyi^i s.j)-i>*H jil U| ^jJa (^^i* 4__^jL_ti oj 

4_j_3 co-jis ( Speciational evolution ^ LLstj ^0 i >Lc ^ <— ij^ij i^^jlj^ y\\ 
(_^L>. ^j^laj j-ibj *— il J pljJI (jjj Populations 3j jt <^ ^jLIc, jij^j JLaJLwl Sji^ 

jjj MjL>» lLuL^^jULaJI oJLft ^ jl^flVI JJX. 4i^ jtj t4^jti"l < jlaLusj ^JUj^ (jt^ 
(_yj3 CjIjJuJI cdlj CjL!1iJ aj (j^oj * l^-ual^JLl JUu LAJ^>.j ^^i^. ^JjuJ (^a^J jj£L>.\ (JJ^JJ 
C^jt_Jl IjlA^_<I1jJ JL-J43 * Ju^l (^Jl «3jj) a <i a CjLaL>.)) j^ 4J_L^a ^y^-jj j_i^>J 1 jjas— cuil 

^Jla ^ j am (^VY) «Gou]d jJj-3-»j «Eldredge rJjjJI)) ^H L«ul (jj^IaJI 4j'>^> 
i Jjl\ Theory of Punctuated Equilibrium mJs^jlU La^j^j^j ^ 1 ^"<rl j ^ S^SLiJI 

Aj^SLiJl Cj^l_fl(TI ^jufc <Jj-^3J *pl^J^/l J-uslj j^IaoJl (j£. LU-j-aLoI Qj j j ^ 4iij J!Uj 




UJ^JLo 4 Ln fl Sj-AUoJ J»JJL>- (J-U-tJ A **■ '-">' aAxjxjJ] (jj-^J CjVL>JI £yt j J l£ ^3 
^ji <ii!j JLlLo^ iSj-JbUaJl ^ JlA ^..i f ii ,<? "il Lgj (Jj_*_«Jll 4_jjJLaJj| J^j*_« (_^ j-_j_j_i_IL) 

JiLo SjuLUCljuI ^ «Glen Roy ^j (>!>-» 1 ^ ^ A A" <l ^jJdJI _ t jjjjLJI (>_Laj^_jJI 
< M" ^1 jJs . Parallel Roads tj-ujlj-Hl jrt^JaJW L«a1 o mJj LoLc W* ^Jtj-^ 

j^ya^ (4_i31jJL>Jl I d (j"t j Ai Loj 1 <i ^li^>T JuJL>o (^ (jj rt^^Ul (jr «_ijIaJl tcJjLJI £.l.aJr 
^^ ^Lw £ LaJjl jjjC LJuJ (j^«J^ <j"^L*L<ui (jJjl in <a «l)JJ^» Lq-A j j "i r I ^ AV\ aLc 
LltLcLajjl ^jyl^. 4jjjcj *-3lj3 (jyl^. ^JiJ-^ :tiil^ «L3c-i-iS ^jyic oJL&!j_<!u jj^ 0^5 'O^S^^ 

t_)Ln£.f ^ (jAf- 1 ^ ^Jol^ji ^3 A->* 9- UjjI cjjjl^j Andese jjJuVI JLo* (>« 3j jj^ 

tj^-SjjlaJI (JJJU* o' '-"'^ '^j^ cr^' ^L^JoJ AgaSSiz J^^LkI aJL3 4ljfa CjIj j i (( JUu 

(j-<j LaLqj Lu^-3 _ tfj_Aj^v ^^ _ q[£ 4Jt JL>a « l~*Jj3 UsLLi*!)) °J 1 '• " ^ J P r ^ J 4 nijt 
j^-ajJl 2Li^iaj (jM-c] Ja2 Jj 5 41 JLp-^JI jun rt'ti jJb tjl£ 4iV ?cj_r*_^JI J^kJI 

fLaJjl ^ 1" t" ojL£ OJI Jul 4^ >^ljj 7-tl £>-l>M (jLa ^^ tyk- "°3 % ^ c -3 '<S A J^?^ 

4_j_1S La x_j*-jjJJ aJJb (jjoj i4jjLx. 3j-&LLb 5jJu^-^a Cj'jI .m a ^^3 4_lxojVI 5^ r'u-rili 

tiiljlmH i>JL& jLlclj ,4a£. aLlH «oiSL>'^» er^ lS^ «Charles Lyell J^ 3^jLiu» 
L^b ^-j.*Tij V 4JDU^j ^j^-l 3jujl£. cjVLv jl>-^j jjl - jll^IiJLj _ ^>SLJLl ^j 

. 4_j^ .In 1 1 1 jJt^>L^ ( jajLuu>a 03^ (J- 4 ^-^1x^21 ^ m 4.nTl {JjQUlII V] 



4-jjjjl^" Tl 4_3j— ill rfii^.)) C(, j «-f n 4jj£Ld 4_Sj-j>- Cj j $ H j.-; ^.^1 ^j— ill «_jj (^ 

l^jj^ij ^ (Lbl^lfli) ^^ ^>^^ aJlaxJ u( Evolutionary Epistemology (E.E.) 

1 o j tS C L3^rtJL>.l 1^ j (^jLljQJ L^j^jloLLa ?\j] Ctfi\~i Vl JL3j t4_3j_*JJ L-iLpTr^t ^j 
«4_jjjjlJul 4jjj)n"JI 4_j3j_jl1i)) ^_*jI 1 .xi-Ai J >■] (^yi^- (3^°^ "* 'LaLOJ ^"(-,<i n.,'V a 

:4_uLiJ1 ^oi.itj ^^puiLiJl Jm nil ^ M-j_^ai3 L^iL-l (_aj_^j) Darwinian E.E. 
f$ji3$I LIjJlc oJJtjl l { u ml ^j i«Cognitive E.E. 4_4_c:I^JI 4_jjjlalll 2Lsj^dl» 




^yi t 4jjjc>a L-tj^lj3 (j-uLi-II 4jLo.il ^y^ JjLj Jj-2j 4iJj-*-U ^j-a pjjJll JUfcj <(j^ cAj'^ 

dv* <_£ uij 1 4 "< a, j S >. (JT l£, 4 _ ;r j*.jL>JI *JL*Jl *_a Jj«jLjl1I1 i jj4 a^jLSL^j ^^1 Lajl^j 

^jl^ i^jtfjfl^Jl sLutlT L^ljjl JijJo jjju LoLcj jj a ^ <i j (j^jjJLl ^LilxJI <_£ jjl 

5j^-lo ^£, (Jennings j^tHj j-a ^-v) Protozoans 4_JjVl olJl^j ^11 aIc j-^jb 
«Von UexkuJl J£ m ^j (j>s» ^ f^ L*-^ t4_tL>JI jl*^ Ji^l^ 3 .' "■ itLi *JL*Jl 

4_u_ai!u ' $''** c-JSjJ 4_u-uJuu ^JuljI 3j^-u3 lJS^LL».| (_£Jua 4_Lo ^- ' ^ " ' > jj * ^ * Liuaj 

*_i_J ujl JL_>Jtl ^jjO j — \r\ u X 4_t^ mi j H <j\jl1\ <j1 <jjO cjA-Sj t_j-^ d)*' U J * J J '"-^ 

qjs 4 t i Mitl ^jl^Jil ^3 4_LL4a 3j*_lJLlo 4_3tJ^_*Iu 21 ^ J ' " J ^ ' * A J^ J^ ^ ' CjL>-j_cJj 
<Nt ta j^^Jfc ct-^' *1j-*^JI Ci >o 4jl_u>2i Jo^^aj 1 i<Jf ^-^J t (jr?* ' " ***'■.'■*' <_yj] ^a>^1 
^^2 Cj|j_Juk]I (j^s LAj_i£.j 4jbtiJI L^£jjG ^^lll t 4j > Mtnnll (3>^ 4-*-">^1j *L_3jJI 

M, Mill /j" I U 1—>J 4 1-HtJlUJ *4j^, Ml ..ill (]/ULjl Lftj J4-> 2 (jyjJI JJJbjjl ^J<H 1 1 (jlj-Jl 

(CjLljJljJI (_>^aJ<-J I ^ J ^ ^?) L^J^ ' CjuIj ^.^Ji^ Cj \j-lL •** 1 1 (jss* i ^jl CuJ A_»iJI^ 
'♦•(JSL> '''''.'^ <■ ^ 'Vlj (jjVI t-^lj-i| (jLlaj TTJ^*- J-* L° 7e_jljJjJ^ CjIj-juoVI t j^<i tiJjjG 
l-SMj-"] l)^ cr* ^>^ j^il 4jjtnill S4jj_JixSI ^^Ij^kJI 4jJjJl*_a ^Ijj j-uA\ L*^ 
^^,1^ L^jjJlS Ji^rtj J^lUllj *:L5ll!I ^& 0^t>iJ Ji2 4_jjuajLjJU 4j^kJ1 CjUjISJI J-j-c>. 
4_t*AVl t£J jllauJl ^ J^ : L^J Jaj^Jkl tUmjJI ^>o 4Jl«.u.H j-3l^>JL) ^^Im. ^Vl 
JLxjj lJLA (jyiCi ^Luj j^jL-uJjU 4.l.mmIu LuaJl tc»j_3c-L(3 iJUkj 'W^* 4_>Ld_jJ 4j_4-ajJL 

<^X\ jjt I j-xtj ULc VI (cJIjjlJ! tf Jub ^ ^jJlj V 1'fl^tj kiaJLo) ^jjo jh£\ illy*. 

tJjSLIl i ^j^-q-j-xjlJ J_a ^JlJI ^6j iLLt-olj^x SjJl^ (Jliaj fjA ^jjlSJIj LaLj_>J 4_j_uixJIj 
l_ijJ 5j-Jt«a <_,_£ ^j ,^^lljj CjLjj3_>JI Lr ib LijJlJI tfJ^JL^j iMeSokosmOS da^jjVI 

.[&±U\ id^ 1 ^LH 6 ^] Milk Y Wa Y Galaxy 4^UJ! 

3jLa 4 rtj,rt ">JI j_y^ CuumT I ^ jlj (j_uL>u (^^Jl SjLuaJJll ^jLj (j^uLi^-uaJI Lij-^JLJJ 

(j« j "^ j ^ J J ; ' ' AlajL-aj ^ 1 j < mm 4_*_4jjLJu cl)L3l m a I $"ti) J <^\ ,<i" Cjuj^-jSJ} U^Jj_^ 
LlUj J^J-C (jyic Lu^jl t-CTCt-aij ^JJl tj ji.M.rt"(t| I JLfc 4_L3|jUuaXJ ^J^-flJ ^ ^/lSj^jlLI 




LoaJqjuJI 

^lll 4_jjlJ91jJ1 {j-a 1 3 <, a <n 4_>.jjJI (jy l£. L$Jb j«Ij-u_a Laic 4_JLlJL>- *_a L^LojL) 

U^a (oApl ^yLc <l_L_uljj>. tiJIj^l JjLLaj ^ *J9ljJI aJLlII 4_iaJL>J jjjj <i Mill 1 io ^ q 
t __)-ajLuaJ»iJI (jj» 1 o /hj j r j ^j^ijJlj g.1 th n.TI £^C 5^£ d>i?^ L>^^ OM c ^.ft'^ 

aKant ti*jl£» ^nMil*^ jjj ^L Li& S^i.i-hJI L£1jjj JjL£* ^ ohm! ^1 4-jJjSUI 

<jL_uJ^M pLo jl _ ^<\ $'<* JL>. < jr l£: _ 1 n " 1 j ^45 i^^^jjlII Ljj j*C rt" ^ ^jjLIII ^ 

(jLSj ioj-pJ£ 4->.j) AlajL^i ^^is Lx!j-usl (jLs «c*jL£» ^jl j-SjlLj (j! LLlLij i4_jjj5j| 

j * t - - 1 

<L£j»-«.U ^ 4j^> U't Konrad Lorenz >jj>! -ii>J>-^ t^J ^ M > aI_£. ^j 

j_j_c c-iLstjj^U '">« '^ -^ 4— uvjJj-^jjj^a t. t^\j3 (^L^ L^ju) J>-^J i 4_^ Lf_j-uU 

j^ylL^j * nJj^Ia CI^jSi^j d . 1 4^-L^^Ji l/^ cA^-?^' ct^ t ^ s T^ OJf -* ^' O' 4-2-jJLsfcj 
J-43JLL) VI ^ V ^1 - l^al ,,,-wl OJjj JL3 PrOtistS IjL^. 4_ul JljJI tljLuKJl 

Ali Ijl£Laj ..4Jukl^Jl 4Jij|j_t-o /_J3 ^g^ mi j 11 p^_LLJ ^ 1 j ^tl 7t_ALJ^_jJl 4Jua (j^Su 
t4 n ( (i^LaJl ^Jlo U, 1^ j "■ ^" 4j m ">Jl ^_aIj_jji 4juj_JoJ JUJLaJI ^^jvjJjjjJI a^-aJ! 







(j_« <j^/l 4_&La ^ jJI (^jluJLl (jlc uiJl Jul Ll£,Lo <jl£ Ujjj '(>^ t^jUJl Jo-ail I 

♦ CjIjL^II tfjufc J£ jL>oj ^ic SjjLa tcajuxJ «<jjj(^» L&^i jL^"l (^^t 
<j_« 4-d_llitja JjlaLua 1 J *^ *&&rSu A rtl**i ->U 4jj^_<!u_JI CjIjL^JLI <jl JuSjJtl <jjaj 
c-flj ■n'q *£LajJI L^j J-4JU l^oJI 5_Sjj-LJL) (jJL^JI 1 *t\$y 3j_JJ IjiaJ <j£Jj tf-LajJI 
4JSjjljc» <j£. <JjJ. (.n.1,1 4_t£.LajJ| cm^IjJjJI (j£. 3jJu*_a jJaJ 4^£>j_j 1 ttU^ jj JjuaJ 
4j}Lj j j j «j.^J LuLu) (j-dSL: LjJL>- 4 «ylt*) La <jLa <iJJ j ^aj 1 1^ jlr i_flj-taJlj /cJLftll 

j ;-' j^iJl JLuiVl ^ t£iJj^_u£j t 4^j^>J1 ilsUJl rtht flj Reflexes 2u^KjuVI 

f^C CjJla^v JlS U^J-S 4 ft^Tr-'ll jjiaLilLfl i2LLd-5Jli x-aljjJL 4 "n <t r »! ^j^Uj U Ld^J 

o'jjt c+i\S I jj La /o-bu ^j t rigidly programmed 4j1jl_JI JlU 4_JLc r.^ a^j L« 
UJ» cjjl^-j lijj) ^V ^1 1 i j n t") jz£\ 4-^Lui VU-cf ^ 4U,ViVl &> a^LUI 

JU-C.I J|3*.j JL«i^l (jJJ J^J JilftJI tiJ^Luu JL^a ^ Jli^se-Jl o< cr^- "(^CT^ 

*4^Lttil «l>ilJ slo^JLl dUj ^ 4_iALojlJI (jLLU {ja 4-uLiJI 4jtj^iJlj 

jjjaj 3jj|jj (cLl^uLIII 4_5jjJaJL L^jIju cJij-uaaiJ CjIjUu^I jIJll-dJj ^AWi 4_tJB 




3jJ_AJl c-jLouIL^V C- JSj J.VqT^ 1 3 O-Lq-JsJ I CjljLtJl c_)l ( d"^! j| LliLiiJI *Jju (jylc- 

Simple <t-u (.i < 11 pLJaJ^/1 <j_£u 4_l^-jU rJI cjLj-^L-oJI ^ <LAJLLJ1 0JL&9 
3jj_u3 pLlaJl <Clllat ^^ .Ethologists CjL^Mj^S?! ^\e\\c 4jo mm U£ Imprinting 

j-«W SjLjjLJv 4jj-^J <J£ J^e-iuJ (JjJLLiJ . L^Il>.jJs pLoJ ^j-A 4o-ljl^ 4-S,t->ifl ^^ SjJ^I 
i4JjL&» «_ijL>u {y* \$ ri nit La ^yj] ' a1 i>i"1 <lc.LaJ ^j-* dj-ouLm 4_aIajJll ^^ jAUtU 
jj^a 4_j£, uJUj La r«-^-AJ <* A jj. U ^J <>* <^| C-uLS Lqjjj ida^qj *-A ^jAL-H A^ < ^. j ^ ™ ft 
^j^a La-A^-J-C^ (((j-uJj^J))j «CxjLS» L^-jLusj L^a-S _ Al_j_>J| ( _ y ic (_ ^j-xTaJ jLulTlj-uI 

.4£**j£l£la 7ljh\j^ L^JI ^jjJ^ L^i jVS n <j1 (j^ - (j-Ujj) n" 1 1 (J-UoLjjI 

t^n" .icj (jiJI cdl3 t^LajJI ^Lu ^ 4_ULiJI S-jtj^^^i ^j ^ptj \j J Vlj 

^ <jL£ uij i4_A_t]ojJi O^Mf ijualiJLl pLajJI j»L_uj91 <^ ^J"' <— 3j-aj ^/ LiJi (J-=>^l 

*AjujuJ| Sj^l jJlj 4_uj_aJI 3j^| j_11 ; La_A £^Cj_Li L^J J/io'tl ^.<JJ 

^j^o 1^ j i *C Ijjiii jjl _ j<-j^jj 1 q j*^ - < J.»"l>J11 tj-^j i l^i^ i^-^j ^L^jj j-A Jjku^U ciilj 

^Jja-Jej (_P-^ 4. j j colli 4Jj^inH l£JJJ t _ r l£- JjLJ l-^-»J iSjVjJI Jju ajj fjs\tr\ Vitl IjlA 

2jj|jU"tl 4_fl^_tll 4 ji<i r aj-j-LII (jm\.Ji <i a I JlA (JS ^j-* ^a-*-JJ ^jl (j^*^ t ^j ^ 

^j^JLl jji <^attl jL^>JI ^L2jj| ^jl jJUj i £ _ 3 JLo_>.J JCj>IuJj i(j^i^y*ftl 4-aj^j 4_jjC.LaJ 
^ m-H.t jlj.ft">Mil ^j Lcijj t^j^i^Vltl 4jJLi 4j ji^f. t.ij^l^j ^1 Ajj^_JaJLi ^Jjj 2 
Cx^lj ^jjJI CjLjJjcIJI j^ji^. l-lIajJI ^1 Ja^ ^jjiJ *(^JjJ La^a ipLaji] 4voL«JI 4-jJlJI 

4JLfl t JL»j>.^?Lij (N-J-4 -w-'tjU^.Tl j^jjj 1^.1 U" j ^lJ| CjIjJ_AJL^^ pLajJI CjLij-(.a- j >o 
(jr Jt_t_Jo JIJlLcI ij7 Jb Lftj] *4J>J 1 ^j.lL <"r.i.n jt 4-lcIjJI 4jj^la_ll! 4_^jl11 ^jl ^1 ^ L ^-^ 




<jl S4JLiJL>JI ^^yik La ^>SUj (4JLiJL>J1 ^c tS*a- jll 4Jb dJlLc /c-L*JI cflJLA lJljusjj 
J^-aJLs ,^JLjl1I ( JlA ^ ftLj ^i J^ ^JLi* jjfc 4JJI <jl jl n"rVI ^1 f^J-lLJ9 Jj^oVI 
(*Wi i c>^ 5 J^'' ^dl>^ 4 1 <(i(ILj <JL>JI t-dJjL^^ ,4-^11x4 4JLlJlj». ^ 1 "1 « j (jVI 7t t irt\ 

jJZuC %-lJ£j1\ (jj-ill oLu-ljLu (jyi>-j iSjIjCLtjuVI <Lab 4jj1.<i (uJl aIjj^^I LlI^Lfll q\ 
LijIjj jj ^ " '" (j I (3^-^ J/^11 ■ (j. 1 ' "" y L^ CjLLuaJI <j| LjJLLc e ^£- 3^"'^' C^ (J*^ 

ijjlil!! 4-JjJilJ 4_5fc-U^ (jyi^- (J-AJ 4 J J.*j J (J^J t^-^J^I CjLiL-J-Ls tjr 3 J_t^L>. Jf I 

4_5_j_ij>J I » ^ 4 1 nj L_fl jj^>.j cy^* JL>" ' ^ ' 'J-^J - *^ (^ gl— «^l*tLJa 1 1 j j 1 S 
CjVjL=tja (J^ a Lai CJ J , <i 1 ^-> JL3 4 f j t a 4_jj_laj ^jl (*>^J ''^J* ^-*ij '«4_ailaJll 

t4^JLLaJ,l * *yt-*-\\ i^Jb «^p^_j_J» Cj^?^LjL>i (j\ QJ^ ^yA J^&l IjljLiaJ J 1 ff " f V I 

Jiil 4-L.^JjtJI CjLj^-laJJI AlajL^ (JLj <_a1jILcVl jJb ^UiU ^1 *^-^ c_jjj3Ij 

< n I" -^ 1 i ^ <j * i3jLSj_xi (jpuL>- Laj^ajuu ul*_>o jjpJI djL-«j_2JLl 1 ^j ^ cj^_aljj 
4jr a L>.Lj>ij jh£i\ 4j^ts <TLa «^" < " *^LlLq» ^rCujJa_i ^^^a jJlSJI Ijuk ^jl >h"i 

j jt^l ^j! (^JJ 1 ^ " -sr (^j Jlj>.U ^ylll ^^ f4 it irt\\ 4_t^LJtJj) J^l Mill (J>. 

. ^ "\VV j*U: <ul£.f U-ji «Laudan (jbjV)) Jl^ Io^La il^i^ tj^^ lO-^' 






m» rf w* mm m 

jj* ijj-jiaiJ aj-L4ja 4 tnr> { Jmjj1\ UJ^Lxal J-tJ>. ^^Ifi. JLcL-u JlJ9 ^«j i Lrt 1 1 (-jUc-Iu^I 

jJb 4jLjjI <<t.roVl j_A^Lfl lilli J|>^J t(jj *»r .Mill (ji^Ul (jS C*t 3 J (jylll cLlljL>.^l 
OJUfe 4jLo^v j-4 J-A :jj)j la.iT «4_uLit_ljl)> SjuLfl I J ^^ij^Jl ciJ^Llal jj^ <jfl i/j m\\ 

SJoj-HI ^^uiJI £_LuiVI ju^ ft Sj^JI jixb (£il jd! f jJI cjIj) cjLtjLiUI 
^-J 1 3 Ac jlUj ^pJI udJj juj— ^ ,:JLj _ cjLjI s 4MJI &* 4.Ll »,-a gjjj? lULia 

f IjJI La-uJ <4_L_u tj^ji* 4jw {ja j-^2 J-^j-*^ UJ- 1 CH° '"'J**.* ^ - «4_pJI ^a^LxVI)) 
jlj^VI ^Lalu IliUj iSIIsLJ^ i41jLa 4j»-jJlj Cjj^laj jl C-uui^-flJl La| L4J 5^_u»Ljla 
I JUj tSL^jjatJj aJ jUuua ^jL^-J <_r^ 4a£.l_4lL>. VI Cj1j*Juj>JI Ci\j qjll t.uA ^d cL^x^xIl 
jLi-uaJI 4_jLc.j ^^3 <GlJl ojj^i i*Jj— uij V j^—daJI (jjo (j-u^^a f J-* *\ n ill i ^ 7*-^*-* 
^ j\ » < r->TI (jV Jjto) $4 o^U oJLfc 4jLJ[j 0J>3^ ^jjjLSHj j-^-I f^J ^L?*J ^O-^ <J"^', 1 

jl^xxl Ji^rti 4_L^ 4jLa jl ^niflv jLLo 4jI£. <jl£ LcC jVl L&^JUi. J^ J^ 5^_jj>Jll 
uJic. <:j_uoJI <:L2J] ^^ Jjia-ill 4jj_i3Jl g. Lj-g-x^il (jL^ JlaJj . Lajj„uj tfj ^^ »Lc-lt-H 
t ^ j „r it rt") (jjj ^j^ 1 <j <^ *} Cm 2t (j^LJj ijLiJVI <sJL4 jdaJti 4_l>.jJj).j t nrttl c-<j|^_>Jl 
I jft \"a\ {j-a$ t4-jjj<>> »tl SLj^sJI (JL?e_>a ^^ Ju_djut]l <Liib CjLjJLc-ju jjLLLa 1 ^_<t /b\j 
if LajJI 4_uolitJj t^ji m«fl Sj^^VI fLu^J 4 ^^ cH^ cr^l ^ i'^>tl (Lua-uJl J^iaJ 
^l^t a f«-^-5 (j^ AJ-ill I (j^e, Vj Jita ijJ^ LJJ^j— >■! JU9 LijI tcj. t^-ju^ : 1 g n^LLa^j 
^ " 1 .1 a 3>^ J'j^ 4 c5^' L)^J iLA^-^ll tJrdL^J.1 <3jJlA ^ 4jJ>j^iJI CjLiLj-«J1 
^fl Lajjj-J i^wjJLI 5j2JIj i4JL>. J^ ^j& 2^j-<m Cj1jU»)I ^v J-«^iJI J-A LuaL^I 

^^ gVl it <1 it 4_JLJjJ CjljJLlJI ^JLA »LcUJI j jf ^j-4 ^j^it 1 H Jlifcjl J-^J 

»i <% i»Ti 4_xJj (J-juojj La jJ^ ^jLi ^gJjJa 4j>.jJl1 (/cUJI C iljL>uL) ^Hj\ ^"i r »i I 

4MUU 4 SjS^U ^1 J>^jJi j>U a )/l ^ UilSL«L jL^ til L^^ J-*-^ 

4jL^.VI ^j)<" u. ^1 4U n.Vj ^1 Ujj-dJ ^ij<M. "ttl IJLAJ ^^^ ^| J^JV 




<^\*£*> 
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J <^ tf j dJUjj i4 «j jUlT 1 * f <i q *i ^a aJlJLjJI (Jjj-Ls 

(>o frLJbiil ^ 4 i qLt.il I Jl j -wVl 4— L_Lj>u La 

ljufc (^.ic JL_j—*i 1 JUj SLlLc J— >J ljUU :J'i a 
^JLc LJ3-i3e_LtdU 4 I'm i) VI tfjufc (Jit* f.Li) ^j^-Ij iS^JtjJl 

4 <i mi l*fl dJjj>ij 4_uJoU,l LLc (j^(-u.«a„>J I ^LiJl (j^od 
jLLLcVb <jjjjill tAjLuaJl I <j it ^^a <j»fi /cIjlII 
jjj^o eJu3o-<a ^^1 4_diLJLl 4JLjJL>JI -Sj-^-J Sjjjjiaj 

Liilj ^J?J .Ail nn V {tWI j! ^^ 4JjjJ9 tfjLicjl 
4_jLj ^^^-CjG a.L. *U £_il — ua_^a <JLiL_^-j>. g.j, i.Vj ^j 

LT-* - - . - P~ f SjuJL^Jt 4jJmJI ^i jj>ui 

JjJ 3-^_9 4 l_L) Jaj^tJ m£jJI (qJLJI Jj^ 4_jjU^I]I .a^rtnna LLi 




LoaJojuJI 

m* & ^ am • 

t -t\ ,>» a! rJj ^jLb i^-jLiJl ^_yA ^_j_slj^ciJ 4_t-(-diJLi^a .4 j A.uM i ~^j tx;i| ^jla (J!La 

oJJt .. .(* a \\ « Tl Jj_ua_AJI ^ 4 ui^lLjt— l* liiii j j r j_jJl£j1 f>lll ^gLttl 
jJljJ V i _ =T Ili ^ Aj-f-iJLj J-lIo JjSVI 0^ 7rL" u-tnl ^1 4Jj gun LJjjJjj Ju2 C)l i>t^LuJl 
J^ol M^ j^jJlaJUj ' \ $ j^ (jii"t a cLd-xiv J-3cj JjJjJiaJI LJcJ g.^ iXj pi t-Ju L^J^L>- t ^o 
^ji^. ^j. <^ " ^ ^ Cllo, j! 4_^»jI mi "(U Sj-kaJdl 0j_Aj . ( _ 7 JL-aJL->. ^ <i ir aJ-Jlj (_£l ^£ 
d)2jL*_« jjU ^jjJuLLaj ^..oi it )\ f. L«i 1 1 H jjja 4 *<rt v ^jj <Jj ( (j-u_>- j L>J I (j^-^'j-tt 
, JjJ 1 11 <a (Jjj-k> ^jJj ^yiaij <jt cli-tljjj 4l*r,o VI t> JJt, (JILa /jX. 4_)L>.] ^1 (JjjuajJI 
aLc t^H-*' (_J ^ »N A i <i m1 S^SLdJ ajJulJI 4 J < K^Lii 4 <^ ALba Cj^ $7t_ml 1 J&Jba. 

«Legend» *jjU,.,VI ^1 « , ,,| ^ jJl 4JLu «Kitcher ^ mh^o jt <^l LajlLc < ^ WV 

JLljj-^I v-1 $\c 4 nil ^ Lu Ju_tluj <4_£1jlAJ J) j <i -»o ^^ aLlII ?-LasJj <_3jJiju 4_l3j 
^JujLjj i_£ju£,l LJIj t 4 fUrt^JI ltVJ ^ '*'J;> 4^LuJtl Cj j-t-£xL^ I Cj1jL>o1 (Jjs 4_iJ9Lju.II 



iJiJ 



^jJI Lu J-<-^j aLlJI Ijla ^ jj)Ul jj^a jrt -sj Lcj \ ^ r^j «Lyell JjJmj «Werner 
LT k. 3jjj ^>jl i "<r,l fCL.-fc_r<j Lo LuLal ^LSJ * Evolutionary Synthesis ^j^ialll 

it ^ r ^o tj^ifcji ^ j<rt "ti ^ jj-Wi jjUi 11 (jx, (^LlaLj <4.auh Lijj-j-oii 

4_jjLjj>J1 r*>^^ < ^ ^'-^~ ^ o^ lJ-*^ f^-J*-^ ^ {Ji>^' 4XL<sl ±j-uj t jSL*jJ t 1 (j^ 1 ^ 
t jj^-< ! <i«Tl ^j^JaJI CjLjJLjjuji 4jJl^_Jw Lc LiiJj ^"^J^ t4jjtjU~.I1 LcwjJjajJl 4juDlitJj 




?|qJaJI pAAjb |Jrt> 

jjl i n^ Tcua^ij t(_£j— >■) J-JU SjUvlj 4_lj>- jJj^jjJ 1 Ljl i^t till (JjLjljI (jl (_y* '"^jj 

. JplJL>JI j y-' *" (jj-3 L>-L>o cj.1l.1jl jl^ 4-*jLlUI cjLj^JrtJJl 

CjL^kiJ <LaLal 4j t i^^i* Lijl S (jr ^IjtJl *■ \^~tl > ,U^ >>.U > 4_ujlj (^JJI La (j^Jj 
1 o j "^ (JjuaJalj j_&ljlaJl j^j_(.u,gi (^ji^- jJl^I^ JLjJLdJill 4_AjLJ2i LgjLLiLiju jj^a jjjsi 
^1 (jyi^-J ifdxii pJJ>-£ /claji^c ^j^£- (j .' ^ ' J I J-<fc_a. t<L9_lLu3 CjLl^j ^j^a lJLJ 4j6_ljj 
tjL-^ 4.1SL u i a (^i (Jj-^ CA-4L>^* t-^ ^^-ia-3 LtliJ I (jl Jl£^j aLlM 7*t-JjLj (j^ ( <JL^ 

. 1 <t^l><i (J J>1 -* ^23^ 4jJLj 4jj«^j (*L|-dJ Jijjj 
Sj-lLiJl SjLp-jJI £ _ ? Jb (j^J (j' "-^ W^ dlj^Jajdl (_£_i_».| 7*L>o a_Lj La I^_loj 

(^jjb L^JI ijjJjLj V I Ju* (j£Jj iCjt jJLj cJaaJI 1 j_& (^ 4 u «. a 3j_ALLi j j "< <*n Ly l£. 
If&j .LJLLcl c^ljkj ^1 cjLjjJiill {ja cjlla g^LJl Ijuh ^j t 4_^L^iJI a fl Ktl 

^jJu <jl <•-> i ifLLJl £y» 4Juuj .4_UoL) C<^fc_^jual La (jLcj—t^ * J, j * <It " 11 ,\ <i in"t «J 

{y* 3jjj->. Lj^>- 3l mi'i (j£. ^Schwann jlj_i» 4^_laj : JIji cjVU>JI ^>^aj 

Blending 4 j n jlj-lll 4_jIjjJI^ «3 j ..m *KU ■**! ^ '^^ ^jli^ ^J>k"*J SijJJI 

J_J_j j^4 Sjul Mill ^^ duL£ (jf jljlj JjVI cjLjjU'(TI djla o^Ji * Inheritance 

. JjuaJal ^Jfc La ^yJI J^-i^^I! ijulj CjVjLst^a ^ ^Lq-ltJUs t(jy 4i Ittl a, Mill ^^ 

JL_tifl!tJl CjV^L^tja 4^^j t _ r 3 CjJljqjus JLil dlJj-Sll La Jjt>a Ct.l.'v. ( _ 7 ^11 cliLj^Jalllj 

.4^LUI 4JjVlj Jukl^JiJI «_« 4^I^La (j^?l ^^ cJljLaj iSjjJuJl 

jyil^UI fjJUlj Pangenesis ^ja Mill tj^a^l ^ 4_lL^J «_a « jj^ta)) ^^"r«i,V S4 
1^ a. wtA" ^ jl (jOJJl ^(Divergence < .tMi'll SjlcUJ IntU) Sympatric Speciation 

.^LUJIcjIjjJ^I jlt,-,»l Ly Jl £ »lj Ly ALtil ;*Jl£U1 (>>^Vl ^>ji 

t±jjLJw La L^Jua j-^JJ CjVL>- (_>^»J ^ ^jn^tll Cjjj Jl2 III !a,I rt"i II ^^JLl ^LiJj 

(cjLLij>JI) cjIjj^JLI *LL» 4-LJ ^^ cjlliij^Jl jL^I Cy* ^ A< ^^ ^A*\* (jru Lwia 
4_i_$ Cjlsc—>.j /cj j<j ^il , .. 2^j U% *. 1 1 ^ iUj ((Nuclein (j\lj_Sij_jj)) 3jLa c> >.<i j.1j 




1 1 .< gliT 1 a J <Ti (JjjjJj ^'J>^' Lr^i Sjiai- LAj--l-ljlj ^. i "„■£ Ij t4xJJL_SJI 4jjJaaJl 

<j^a <jJSUj cj-jJtj ^Typological Saltational Evolutionary Theory 3 J^-aJJI 

ojd'-* 4-^lij **-+* Lh° »«Devries ^j-iuxij ((Bateson q^ mnU ^ J£ LgJM_>. 
cluL^ jjjJI Gradual Populationary Evolution yjj,"iU (j;^_jL*l_«J1 jjU'II ^c 
j^£. LuLgJ ^V-tJ <j! i U ■•* 1 1 {ja 4JI j-A cjVL>JI tf jla (j^a <>LLai*j (^jJIj iS_ijL_u 

. Ijtl^^ ubjUv C.4-UJJ oljLp^VI 

^)£Llj 4JLiLjJI JLcl^JtLJ 1 a jU V tj-j-tijLdJ ^j r-LiseJ ^(jj-uj 3^L«J1 ^^3 (_ r ij ; J (i^-tJt-t 

^1 qjjj i^tL> L#l£ jj_Su V ^ifljj g. 1 <J.t 1 1 a La-la! ^J i m3 ^^jUI 4 U,<V>Vlj 

JjAi* (j-5 4-jL^La jl_ >o ((4-xJjj \ $%)> ^Jj) nx J_>.^j (JL'Jc— q (J5 (jjja-3 -^<ilr ^J nl 
Jl3 (^j^>-I 4.t^,rVJ ^^ dl\ a$ *iVlj <■ Cj Lj 1 j-J T t^J^JLJI jtLi!oJ] <_r^oj <CjI JLi_iflji_lII 
1 JL4JJ i4 _i^ (*JlSj (^5 (J-^iJ o' OJ-* 6-° <^-Lus^l JL^JLl ?rjL->- crj-^aL-*-^ > x Jl Xi 

(^3 3^aJL V.,rL mil ({^i_j_£j_LujjJ)) 4\jLj (^ LAJt-'S pjj (^c tfj ir ^j-wu L^a ^1 
f'^Jjl £jja {£j->.\ 4.1 tiilui (jyic- 1 (jnnii ujjLaLiJI g.1^->.] Jlj-aj (*J (4j1jjJI tlj^stj 
LojjJj t4 1 1\ <t) ^y±Ju>J\ jj^a ^-i*l f^-i ^jJl-Sj Jj-ia™al cr^- J' 4 < a A S (_gj, m >tJI 

. 4-uoljJUi £-^_t<3j~a 4 K„ui<t,U _UuL>- ja-ualu LljjLuuI tt 1 1 ^ j La L^_Lo 1 j ( n.LV".,Lti j 

^j^i f^jJl (jy-1^- ^JJ^-^H CjVL>JLI ^^ )j-\ l rLmU £-a (Jij-SLaJI JjuoIjJlII oj) I q ^ J3 
^j^Lij (J^^ La Iji J-<-\g *4 j oltli ^JbljJaJI ^ j mi <i " ^^ (JjualjJjJI 1JLA 4_t ^Al 




x j i "3^9 ^-'Ij Jt **^Jj ' j^-t-uitjLJ uL^>.| aHj V ^aU-11 >J-SH]| j'^>-|j t4jjLdlil 
^jjO JL)JL_*JI lLs! irlLmV Lfl-LLaJLc jJifc-Tu Jlt-L-Se-1 i4_jjjl—ii]1 CjL^JajJI (*^-B 3jL_C.Lt 

^XoLc jl 4 n (.ii^La IjjL^ ( _ r AL»Jl ajuLjJI S^-SLa 1j_c_>.L_b (Jj-jlJI Airt* a (jl 
^ »** ^_SL_>J' ^j-u—uLdjOJ 3j ^>JI ^c^jjii jJsj1j_jj V i4^l-U_c j jr cjVL_--__-. ^^i 

(__-]} ^.IjJij /cL-JI ^j-C 4_3j__cl La (JSj t^ a, lt„t I j-£-i-1 pjj *"' (j-a 4J Ijjuua-J La 
(jji^. 4 .^e-mlj ^-_-_oL-l_11 fd*J1 (j---.< <i1 ^U>* <a <" ( j Si J.oJ^ i4_jj__L Ju La 4-l-->jLjl*« 

^jV (jVl ju^l ^JLfcU ^l^JI Lu^a <jt U_£ i4j___. (^La ^ j_ifil jIjlLoI 

4J_jj__o (Jjjo ( Jj <rii 1 1 1 AjLalll L#_j_3 ^oJjiJI j>*J aJ 4ljlfl CjVLa- dJLuk jjl (_---£• 

oVUJl djufc (jf j£Jj jt ft^elj (jSLJj t Genotype ^n^JI lU^itl^ pLaj-JI J-*£, 
<__,]] I i..a u ^altll ajlZiJI ^yfl LiLjSLiilJl (JljLo dUli *_*j . cjUI m" <J -ij^*-* (^.-A 

CjVLx-4 ( M" V a (jr J9 JjJaJ.1 ^JL-_Lj-1I (j^C 4-a- j t ts> \\ JjjLjjJI (j-* J^>I' (V*-*-^ 
i U nj <i -hJ1 aJuLjJI Ly !i£L (_£-lU.I J-jJ jJI aJlJSI <_--£] J . Ll-vjJj-j-iJ I 4-toLitJj (*^jlI' 

.SjllitJi SjlvIj 4_1L>J iiuaill iAtiselll 4___uljjdl oJLA f*^| 

(1 j»Ij)"< im 11) <^L>J1 (*l£. (j-3 <_•»■»■; J^l «Robert Hooke -iJjjfc c_^jjj» ^Jl> 
Cell 3 jl^ 5 <tK '"'1q « " '-■< <S j ^ ^ T\V ^Lc dUli o^i Micrographia jl^uu 

^laL^^j 4_a^!AJ1 ilu. (>!■■» ^Jlj 4jUI ^Jl^j (^ 3^^H>Jl1 jh-t!l L^^H ^ Cr^' 

cdj^rrt jl»j «Malpighi c ya- j jio»j «Grew jj^« *a [j^j^LJI jruj^-aJ,! £y* 4j^j 
SjloirJIj 4jlULI ^1 *_>>if 4\2j£jlII ^jLuLUI 4^Ij_s cJio udJj m-Aj t «Loewenhoek 

a! mi -wVI t fi <^j ^^k. J j ^jJj!\ (JjO (*^jJ' Cr^J - ^ AY • ^,1^ Wl * qa Qj " rttl 

.^UiaV! J^ c^l^ U !jjL> «4oLkI1» jl VI .uflLJVl^ JSL.5JI ajj^WI 
«Abbe ^y-il)) yJjua <j^i (jL^ L^ufelj . 3^ j^ll tiiL^jutJI icLLuo (j-ut-mo ^jl^j 

4 n n-Ttj (^ jJI Ja^aXl j^l.jS"II t^aLtTuTol /*j tj miT «j-uLlll (jj-5JI CjljJu^ uif ^t 

JL>JLl 1 Jla ^ (jLi j^j ^jlZJ jtj^»-J ^ 1 .' j < <> - Oil Immersion c-upL j-«aJI 




Lp^JS-uJI 

JjLou^ juo>j *,i rt"U LilJj ^^lc jLcLai L*£ <^ A<\ • j ^ AY * ^j-u L° 2>LaJI ^ 

^«u .(Organelles oLxjl^jJIj *jMj>" j «■» Tlj SljJJIj jIjl^JI) 4_JL?tii 4 a I" -^JU 
tjl$_<i»^«Schleiden (jjL_xLi»j ((Brown <jjljj» J"i « <>u_^L_lJI ^tj ^^ 
4_ajl ju oL^iL^jjiLi-rt 4iaLiuu^j 2LaL»J1 ^ Jy3-^ fM-Li-i-ul ^ ((Schwann 

U^L>JI (j-<aJe_3 ; "''J ' ■■ 4j_cu-3t>a Cju iS i n &j£ul.a T-LuLi d)U> <^a.itl CjlS^uIL />-*=uu 

(((jl^-uli))^ «<j., \ j.l mi» (^JU (j^Ic. CjIJj 4_jJL>JI 4_ujIjJ (jLi pi i In tVl (jl (jylc 
jj-uL«)> (jl t <LMiJi£'f,t tiUj (j^a JljuI ^j Lj ^jJj).j J I ^Jjij g .} ~t "u L-<jJLi£. ^Jj^-j 

L>L>JI £j£. I nj^J^ N '-* A rt >LoLxi Haij^ mi'i jL^pAi* _^ A - 1 ) «Meyen 

i*\ mi n'lVl (Jj>k u>^ Lj^L-^-I i^-i-L-»Jl JaljJlJl S^blii 4.j <* J^a- m. i^-LjLtill 

4-5JLJ L_i_U3J|J i^j^L)^J_U-aJl (^^ LiuJl CjLiJ_J->. X— U^> (^^3 ^^h' 3-iLo A J,V"(_i<t)J 

4>JL*-c ^^^ Cj I j j j a^j^SJ I ^LLu (*j-S3 (jyjJl oLxjL^LjiJn j-jJa_>J1 cjL> j."< i h^LjJI 
j-ojJI 4j jCLal jJj iTLcLc Y"n LLi cjLs cu^-LJI I Jla ^>5LIj .f^yjj-uaJI J^uo'tl 

. Lj^jJ^jjJI fc-£j\^ jj^S l_3j_JuJI 4jwjJ ^^ ULSLa 4-4-uol Jlo^V 

(jjj iSljjJI tfl ^ ml 4aL>Jl lUmj ^ 1 <i.ui-w 4-flLVc^l ^ AT^ a!^. ^ys tji^.1 i^JlII 
iCjLiJLIl (CjLc j .tTn 1 CjIjjU-u JUJ-tuJ tiii J ^-*JJ ' L^JLl-Q-AI (j£. L^ J.ur J-^<JJ (4-1 (j^ 

jLc! allJLtj (SljJJI j-*j ^ 1. mi lj 3jljju>JI LjMJkJI ^jf 4_ia ^jIa! li^t-j «jjliL1» 
mJJJI J-j1 Mill ^ (jjSij L^JI fuij ^jjJI i«Cytoblast L>L_iJ'l >!» I ^ ", j ^ , ,m 

1 <i \y> CjI — liuj 4 j L>J1 (jl ^ Ltj a^L^LII IjlA (jl 7c_Jti>ljJI (j-<»5 t«LjJi>JI <Ljj) **< >ij 



ttiJI Jul JLjI miH (^1 ri "Tl f-Vt <alt (< m ( Ll4 (^1j jjfcj tx-jl " " U (jj^SJLlI 4-jj U il 
(jSJj .r«jljjl (J t^n nil jJa_)lj ^ • ^ f I ^J^S-ui "Jl 5^N ffl djLSLja_<-uLj l-^j^..*U^ 
4lJj <LQ \$J, ^ JLCl «(JJuJ_iI(« a^LSj JlAJ 4_lL_uj ^ mi J J _ 4jL^j l!^ - J-^W «4J\jLo)> 
4 jUf (jr^J ^^J'^ ^^ L^L>JI a| mi niL) (jj^Tu 3jLjJU>JI L^LiJl (jL 4-djLjJl 




?(oiaJI p^Qjj Jrt> 

L^Lkl! c_a}L>. (jXc) 1 <j m; J<n a\ ^Ua--Jolj IjJl^v 4_ijLujJ1 Lj>L*JJ <jt 4JL)JL»J1 
3L-JuJ 4-j^iaj ajl^Jab «(jJ_|JLlo)) *4_j_3| 4a,j < n ^JJI 4 mrt-i lU>JI ^^ «j3j 4j| j ±f. 

.Intercellular Material 4j$ii. j*j 3jU ^ L5J3 j? ^«j 

SjLo (jjt 3jljJu>JI ^j-lJI S 1 ■■ Ju-i ^^ (( 0'J-*^J ^jJL-tLi)) ^LjjJiaj <jl 4JLj-JL>Jlj) 
. JLsu (J\ mi "n aJ 4jj) ts\ c -llj-o ^Ti-'v. jl _ 4j^JL>- _ (ju ^1 ( aJ^LjjJlj-mi 1) J 4j^ldt 
L^J (j»^Jj Lt-^ Lr*^^"*"^ lH5^^' 3j£j3 *Lja •l~>** <j-ujJ l-J^J->- fQ-a- < n M 4j^ In tl! ^Juk 

Spontaneous Generation m^Ij-JI QjSL" II 4jj^J »_* I t^jf Jj i^JL>.Vl A o If, 

j) t^j jjjjSLj 4j^)JiiJ (jl ^-j-c- id*_a^!l i^ltj ct-^ ^ * '"li ^>^ cr^ CjJLIo ^ylll 

tjry^ ^ ^j mi'i J-^o" 5l -^** l)^ u' ^^^ l^^' «Remak l*JUjj» ^>a ^AoY 

Jul ' Q "< * » 4_Ll*JI (j^SJ .({^jlj-duj ^jji—llj/)) 4jjJaJ j^l <1j>.jJ.I jL_jJLa_jJI 4-£,^->» 

L^L>JI J^» *jj<j Mitl oj j j t"t >^ 1 1 r> j ((LiJL^jj)) cjL>.I"m miI «Virchow j_JU^_ii» 

3LmiI ^LjjJoj (3^>*J *-* ^'jj 4_j^_lS^>JI jJjoIj-juI JuJl>o QQ «.«ul ^j^a jjjxjJj 
«t_ilLcjj)) jl j**< Vl \ ^**i a J a-A i^jS jjl i _ps j|j-aJL 1 ^jLS £j\j t^_t_jJu ^j^ 3 W^ - *"' 
(jr d ^ t ^ "i 1 1 tiUj (VyJl *_aL_iJaj tpJUL-ti^JI lA^>- c^-^ (j-are-ail 4 j mi LLq 3jl— • 




3jUJL_>JI Sbj tn'<tl jj\ f^4-ll . 4jj_^_>JU Ci\ j ? n"Uj CjLj^,,. hJjSLjU 4-cl i i^ 
(t-iJI Jul ^OjljLxjJI ^yjl jjlj ( _ t juLxjJi ^jjt^SjJI (j^iuj v>'tl 3-iLua-a J"-*-P Cu_)L£ 

<J£ L-^JLj-Ld <>C «Ci l n f*M) JL.9 4. j » ^ 1 jJ 1 CjL^I HI "i *CVI (jl ^«_juoIjJI {j-A$ 

,20LUJI jlSiVlj oljUttl 

tjr Ir. Sl^-iJI 4_iJbLa (jylc ^jjuaJ! ( _ ;r 5li La 3jUJu>Jl 4jjJj>J1 4jj tV/tl <j <i <«a" f*J 

>l "■ ^ " J^j <_u_j L_^_jo! mi ail £j\ )J— j "v tc-jl^I JL_S ((tiJLajj)) (jl 4>o (C-CjJl 

jljj JL^f f^j> <><u <jjj->^\ 1 ^UL>o JJ& 41^-h.^UI oJLA <jt V[ .AJ^bpj.Mtll 

<j? 4JLiJbfcj (Jsj^uu aJ LiUjJ 4_rstjjuij («Hofmeister j**"-j o**» j_aj ^LaJl t*^- 
lLLus £yi ((Fleming g- L<ifo» ^j *\ ^ ."<j r*Jj *mJj — >-l (jjjiLl t^jj^ — ^ *>I^j jj__>.j 

, LoLc ^ji-i^Lj Jl*j 2J «^JJ <>- l£>^' LP*' JJ)4"'^ Ojbul/ 

<jf (^yi^. J-Jj ^ ((Kolliker j£LJj^» duajJz La ^^a 4j1 jl-J1 c^JLSj j4Km.II 

(joj^JI)) <jl ^ji^: JaJj o^* ((Gegenbour j^.i(,tc-l^» 4_x>Ju9 Loj 4 T }1>. 4 <>Mjtl 
c_»l— ua^^l 4 jU r ^^ 1 o-AjjJ <j' (j^Lc 'L^l 4 jl-^ (^jilt 6b J ^Q 

Lg-aljj9 i4_uajj_i3 4 xl <i C VI j-A Lo Ldjj jaJLj (j^-UTufui, 1 jJsiJ (j^ t_jL.uai.VlJ3 
Als\ tn n 4j] _£? *4_uia_LJI 4_ii>JLi ^j-q-L^JI qj^a^3 £j£l ^jLlJI Ji tn'iVl J^j 

£jU^ i " tj 1^jL_S ^i^-JI \jJt> < _ r -u3jL_* <s (jl (j If . L_^ aJLdJ *.J j 3jl_*iJ 

UL>- (*-^JLl (3-*^^ cr^ C^^ 4.4^*j^-JI ^^1 ^j-^-tT^Ji L^Ls-rtJ «4JL<-uj)) ujI i^ VV ! 

, u_>L-ai.VI 4 A <\c /_£ 
LqIj t j-<j-pJI L ^h Lai « < . ft »a» j 4 i^i <a Jj^Jit-A ^j^-^j .alrt'rVI) Preformation 

^yt-il ". "jtl ^jj^lJI 4_i j> _la^ 1 ^1-ir ^ Jat-lJ «Blumenbach r\ y iajL)) ^j-a Uju 

J^mi'iH <- «.(.u:i<u 5J j 4" a jj_£ 4±^ ^ Ijl_u jj$£J1 ^jL jLSuLcV!) Epigenesis 



jo j -%JI oJlj "< cnl 3jiLa Lp jt Jj j <i T< oJaV ^pJI SL/iLill 5^< nllj 
llUj ^it JJj> Jjlj tS jL^>.yi ^lUjlJ kujL+tt c^lj^JL uiljJL^I ^JJj 

^^yjJl Cf^T <j"'* yj' 7^ t (JWJ"* 3 O^" ^ '**' r jS '^' UL>-^' CjI j„1j"l.(-i) ^^Ja tjl-S 

jJLif ^W 4Jj ^ y a 4J1 o r ! dJLLs ^ JJI «KoeIreuter ^_1jjJj-£>) LaIj->.I 
(j 4 j**-U jjl Sj^Ja <J.>^ 0^3 i<ii!iL4^» ^jLjJ <j^ ^ ^^ CjIj-L-u i _^ <1)JL>-**' 

tj-aj i Cleavage *■ 1 <i " tt ^-Lc 3 «^jj jJI j a— »• ->j *— « j.* aa! Ijjj 

(JIo jlJs (^j^lJI p^t ^.H « n nt "^ a) ((Miesher j^_Jt_j_A» jjt t-jj » *i mil 

( _ r 2 4 J-^jJlj) J j!l ^jfcljiaJI J. J (.rt rt" ^^ ^^Lj J <ltl <_JjJ_<_uVLj Kim ,*»„ "l .4 

.^.*.<ir «_»-uLjJ) (jjJul CjI j*m« j <^ 
lj<iLt-ul (*^JI ^J^ tL»Lx>.l L^jjIjj r-LaJulj (Jj t<Lua-uJI ^^ ^j.n^.11 TTjJj d^Uc 

4 Jo f ^-j_t^jj ^ ■ .1 '^j 1 ) AV*1 *Lc ^ «Oskar Hertwig g j n"^A jl^f » *L* 
t j^L>Jl jjj^j *jl>j 4j*oUJ1 Zygote 4^e£}Ul >LiIil ^ L&^ Laj c_jL-£o-V1 

u-SLualj «^dlj^jb)> CjIjlaI mi a «H. Fol jjd . _A» Jl£1 CjI^Ilm Cj^liu tilli '-1-UJ 

.<jVt <tajju c^^l ^*^' c^l J-^J L° L44JI 

cjj_jj Jt-*j ((^jJL>- a I .m rt tl ^j^ (J-jl^ ^JJbt-Iu 4—A.>J! ^'j-j <!>' ct-^j) 4-fljl .i.mII 
'"y & \— a Cj^-c-j— lm 3 iTc-ji t*~\ ^^\ 4__iLj-*J 4_i ,i.u-(]L (J^VI (jri-^-) 1 <g !<U-v 

j 1 1^ r"i tl ^^k 4_jJL>. (J^ aLcu_aj1 j^^jja Bjlai. (Jjf jl 4 I (.u 'vJL I 4j.j (j^U CjI j irtlltl 

, Mitosis of Nucleus \j\u* UjI^J 

^j ^.tl jJJ (j I (j\-JKji3j^^ t^^ ^-^^-^j) L«L*^ La J g <ifl jSL) aJ lLII Jul 
3jU.I (Jaj j-A (JjVI * LjaLqj (y\,a\~( 'Tt: a ^ rt_ <1,i 1 J o*-^ 4_JaJj-_iJi k_jL_u^_>.} ^^i 
^JL> 3jLiJ JjMJal jA (^jLlJIj < 4_ub ; >3__JI t_JS ^1 *_jSU (4_ij|jjJ!) 4_a-u->J1 

(^yil < <tn ->X\ j^- ^j-a-uil 3^' K 0"* (( Loeb t«-<jji)) jSLoj Laju^j t j\JL>J1 jjjjSi 

j£- CjLJL-j-j fljl '(SjSLj a jlj^t ijr ^ 4JL>-I ijJj^J 4a£. ^_HJ <^Jl1!) j*1 m rt'iVl 

;^J ijx. L_^Uj (j-AjJI (j^L-^ <jL-^ 4 - t ' er^" J^ (((jr^-LLi-aJI <Jj j-t II ^jISjJI» 




iZjj tt- i tu jj"\l* " mLu.II (Q_kiLt_>a tc_j_l£jI \ \ _ll (jj^JLfl CjLj *h * i (.u J^oJ_3tjj 

>Ui JLifl L^JJU- 4-jnj^j 4 jln til dJLA 4j£ Lai t«<jJ$J^l M5U 4_lLljJI jI^JLU 
Lj^L_>JI ^-l^xj 4_jJLo_jij Lsc—ljjc-l^ L^Lloj ' n j 1 $ <* < , I U" j^ < LaLa_> i^.'^t aL^. 
t£j a! < ii rt)VI t j^a (^sL>. 9-jj Jjj^-La L>^- f ^L-^* * tJLJxJ^f I t\ .uLaVlj 4_pa^Jj*j>Jl 

4_JJ J-ua-jj (^JJI i-fll t.Vi<VI jA IjiAj «,( Lg J|j''c^VL Julj I o j'q l-ajuoj ti^-H) 

«Beneden qJ-lm o^ b J «Weismann jLaJj^j) aj* jg j ^jJ^Tl-j mil J-js 4ii>lii 

.«Boveri ^j^jmj 

Cljjl>-I ^_yjJl 4jlj1^Ji <Ll>.jjj)"j ujJI CjI JlALluJLI («-££ *j_<_u ^3 l-<-l<.uII (jlS jJLl 

4 An,*tl i f Mj Sjij^jl^ Li ;*L£ju Jgi i<i"j jL^^JJ! «Roux jj» ^a oJJJJ JLLo 

^Jj 4-ka 1 i n j j Slj-Lll ^-LajiaJj V IllUL ^ W ^J " A tl a! i n rnal (jj-Q— <-<i"i ^iJI 3jl_S_«JL1 

-kL-uiLiVI £j£. tyCu>%j[jA\ ^^uj^JjJI ^j\ILlL>JI ^ju>-| (jj$ 1 ^^*- n < J^ ^-^"< ' »j ^ruLuaj 

4 jig r ^jlj i4_<_u_iLaeJLa ^J-C tj.3^ U^ l>° ^ ^ ^i$J^ 3^LU jjl *J1Ju_<_jI LAJli£. 

_ i^Ja ^gSLSI V _ u n^)\ ^jJtpJI 4JI jutj ^j^^ u 1j"iiiH f\ , .. a WLg' 4^Li 

Cju^iii_tj lIiIjla! L?i-d jj-C 4^ ^11 ; LusjI Oj " rt II lUJj ^^ a! <i " aVI j— lTli Lcj*J 

I gn o^l t rtMi"^*it jl _ L^jsLlli"^! ^Ljl_lI Vj ^(jyAJ V 1 ^IaL>u jl 3j_jA^ 4^t_L5t_us 

4 (ii rti jA 4_Jj Jxojj La « jjj» tJL*AJ i^JliLlI (Jjj-'-m cr^*-^ 'l^^ *^^J (jy^ - 4jirtj rt"*J1 
Jij->JL 4-Ltufel 4_lSJj . 4_3e_LJit-LO 4-j^lSf I LliiLi-u] {j[£ ^\ jj~iJi}\ a! (.(i.ajVI ^£, (_^lj (j^ 3 
(J^-lj-jfl ^^^3 4 j i^.j jtl u^L>JI jji^. CjIjuaLluII t j^** t ' ^-<s - ' U^4 LjjjkLLi _ 4_tojL«j 
r-LcJul (^^ L4L4J 4jt j >■ <^> CjI JlAlJoji ^j^a <(^jJLjJb» 4_lj! J-usjj La ^jl L4S i L^Jj^Sj 
La ^j ^-"^J 3^ aJ cr^ J^J^? ^^ 4 iAv^iU 4jfl)^ill 3jU1 «_jo ( j„c.j„- , fc.l I 4jjjjJL1I S^Ul 
U (jf >-jJj*r t m (jaiL-oL^ CjI JlaLlTiII JlA 4_u^M-u3 ^j^a ^i^jJl Lr^ - ) ^ * * (*^C JUu 
.r^JLLxV! juC (j^J^i l1i! hts> lIjjI^j ^£. /?jL-t ^j^a ((JJlLom 4_*Jl ^Ja^s^j 
^JL-lo (^1 ^^C ( n Mi^'t V S^ZLaJl tillj t _ T 3 (*^l-tJi 4 A , ,.\i a 4 i"i *C La 4juLlja ^jl 
V*uuVjlm\ 7* I n"ij V LliLj-ku ^j.0 tfa_t-LO^ La (JS-S *f- olf aJ_Sj ^a \ $ j ^ jj_3*l UL 
Lt_t5B_i-fi3 I ^ ft la ♦ o O^ iCjLsLluIiSl {jj& q juuj LuL I ^jajjfc. aj aj_iJ I tfj^jsol La ^ ' ^" ' 




I j Ir Cdj^i ^yUl o_}UU l_3^LL>-1 I ^ "i -*■ t s\ ^ jj tUj V 4 ;t-<il^. 4JLjJL3e_S» 

Li£ t4_ujjl jJl (^juolaJl <_ r )Litjj'V1 4 j.1 <i r j-y-oiHJ L^iuLi^ r*-A-c. Vj ; ( tf T J^"j A " 
(jja Tj-z*\ J-J3 1 <j t>\ *\ <jl u ti.Utl j*jJLUl (3d>^ Lr^ 1 3-aN-*-^ I <j"' J ** **' Lr*4? ^ 
Jj) atl tJju* i \ $ ?a 7t-i^l j_A La I ^1>- a ^r*- jt Jp*V ( —*- a 5 lt^ cjffi fl->^l ^H'-* 
J!j-lo Loll: JJo ^jJI ^IjJI dilj t 4_ulj^J1 3^U1 oLi^^i ^ CjLlujj^JI ^Lj 

^^^ L#J1 uj? j »^ jH! ,* ^ ^ >^1 ^1 4jjjjJI j^jioL^-^VI Lajlju Cfrt t^r^l LaLc i • 
jl^I jjij ((Gold Schmidt <-m o mi jlJj-^» ^1a %^ ljuc U j'^ 4_jjIjoJ1 SjUI 

.4oL>JI aJLc JL*-a ^ jtjLpI SjUJI 
^ \<\Y'j UA- ^U (Vfu La c^i^jf ^1 d;. M^'lt pL£ jl-2Jj 
(^ j»j — a_lll ^j-c ±*yl\ j\j—>-\ Ur k J (>> rttl (^yj j'v >n j^5LjU ^r^ ■»■ n tl jj-U 

4 jJL>J1 *d_c ^ 3»*L ^j^s 4>\j» o^UI (^JUI (jA^ C(g3 (jt-J-H Cjljl :>uV1 



^^Jo^s /^^ j-ljlUI Bj-ftLtiLa ^^-A 4jtj,jt <^11 '""JJ '^"'' ^'-^ 4_La^j C-<_)li 

si 
tj^bJI 4jjj9 4 "Li g 1 1 du>uus\^ 4jajJLc aL^ujv! j^Ji CjLj_j_j->JL <ll^->J,l 4_fl_uajJt 

^JjLjtxi tjr 3 4_l!Lc_a 4i£L*iJU c-<_>L^^ iuiiLujiJI j_i^>o ^^ 4 Lo-t "i r »ll f-L-^VL 

4_uol_3tJ^ ijj"^\ i (i ii tl jJS^ j^tj a 1 Ja"i ^ L> CjjL^tj (^ JJ1 Jij^tliJI I JlA ^ .*i o a f<^-3 
j>1 mi y*^\ dJufc JJLC jjl CjLuL^LJI ( j r a 4 n\~r^A pl^jl L^Li- ^^aJtS CxjjI LaJJU 
f-jj (JSJ 4 n-d-llL CxjIj _ djLo^-LdU^oj^-SjL Ju*j La-J l£ Clulu l?~" ~ ^ J » w <^.l i 
iJij-AJl j I j (^a_* n jl ?y-> i.ojl1I ^j^-"i mi, .a ^yi^- ^'3- i - u 4.*<j «JI jJu-a_a < M" V 1 1 a ^a 
S^Jb 1 Ia.1 1 ojLdb ^Jl5"1 4j^kxl^ pci-uaj ^1j ^jj^$3 <_<• <otl ^j-a ijl^ 4j1 JlJ! ^y^i 

tfjLo jjl ^j-a djl^-^1 ^3 i < (i LcvO A£:^J1 (^yiC- iCjLa^-j_uj-aj^£jl <>Jl& L^La Jj^SJtl 

j) JL^I lJij^^^iJ dlA >Li 1 jufcj Kcnuclein ^jrt-ilS^-iJ)) J1 VI ^^ La ^Laj^LJl 









(^ SjuL^aJl ^j JLX. ^j-flJ LiJJj fjji *_C.jJL> 4j£Llj n— )L^aj_^uj_ J «jj^LII 3_}U. 4_J9.} 

CjLo^-ljjj_ajj^J| 4_jJbU, I )*$* (i _y3 aJ n?JI (j-* J-^*^\ J^^^ {£J-*d3 c?t_c5tt-uaJ! 

*:LLj! Ly ^ 1_AJJl_c d>l p (j^A 4 Uj < *i > 4 U^.^Lc-> Ijlj ^JJI « ^ j^_i_bjj » ^1 

{j£. cJi_JuSJl (j^a tj^cJ 3jL_j_>. CjI m c a! J — se_j i-uIjj *^jjL>JI >L_cu SjVI 

/^ D^— i-*J lIjI a ts> (_^J9 4JLLa_jJU ^Jb$ iA^-Luj-flj^j l3^-^ ^ ^ "' ' " ^~ '^ ^** ' 

I Jub ^sj jia^ iSljiJI SjLo ^ 'v 1 ' Jj J^>*j LojlI^. LfcjLjLs (jL^ (j? juu ^;>L>- 
j^l * Continuity Theory 3l o -,,1,1 4-I^JiJ £-^>j t^l ^j-riAfc 1 '' <^Ltn*i<VI 

^ " J '^ ^" '**'.' f k 3- LM ^3~ A SJ^ lP ' * **' **",' ck* f (p^H^ *"'*"' a lA-* ' < <i tf u (Js ^ru L^o j 
oJuk <jl (^H L^jLal— ui-djj CjJJljlj 1 ^ ^ /o 4_lj>J1 4 ,A>JI CjjoIjL^q 4-Lojl_cuJL1 
djuk i~ t * ">»jJi> '^^J '((J^H?*^ ^^o^>«-l 4ji^j_JI u^L_>J1 ^^^fl ^^Va." 4 j </•> V i."ill 

^_^ ^ j *j ' »j A JI^ 4-j^.kiI 11 » (j-oL_*-ul C-«j5t_j_xo I <■< t iiLLlI Cxfl^Jl (JjJLscj 

. <( ^^jjS^j »j « tjjp.^ t » : 1 ^.j i ■%■ Lu^J « 4li I j §i I 

Jnference JVjCLl^VI Jjjc^ ^ lr 4_dj-« tixJL^ 4^o j U \ 1, 1 ^Jla ^f j-lL 

^jJ tjl^ (_i^ t5j-*j»lj-« L^jJlaI.ui a Q^~^ ** ^-i\-A^LMj-aj_j£j\ 4jjIj ^Tm<ljB 
^jJ (jL^ Jjbj Sl_jIj-uo ^jLz. jL^ 4JU plTi 3^1 (jJJ 4_jl^Jlj La L^-Jt-xblj 

((*_ijjj^)) cLudjLjUS^ (( t^j-L^JJ B ^Jll Sbj^La 4_LflJL>- -ij^J (jy^ /%! ■" .".Vl ^Jj 

J>SJI ^j 4^.1^ Vj t^fjdl ^ J-J^JI L-SMJLi.VI I Jak ^1 U^j CjjT 
lZj L>- LUlj_«_u Lfl '4j?j 3jL)L<-u-l 4jjLq_<^ (J\jIj_S (^1 ^l ' *^-^j («J 1 »^Jl (jU 
t(jVI (jy IL>.^ . ' jg * ^ 1 j rt l^t Lja 4_^jfe_tju_Loj Cj I Juk L_tfu_fl (j^^-C 4 j i.t ,a ' i jj * * (JS 




TpJLaJI p\n m ^Jtb 

* j t>\\\ (j, 7\\ j JUS (jjJJl j j mi <i "J \\ qjh pjj ^Li 'tn^rj *jJ \ <i $ 4^4 1 ^l (jUft 

(J7 _A SI^jlH QJ& tu 4_Lxj ta _a ^^^3 d) La j-lm^a JljSLJ 1 4-jjlj,„»**< im\ (Jj^>- <— jVjL>JLI 
(cj^J ^ ^j-L^.Lu **<.tl SjSLs JLjJ_a) «^j— j_3^J» £ru *— 3^L_>JI C-»l glV,.a ^j^ 

^_A j)J|^ <*<*-* ] I Qj-joJI g-V ^-t*"n ^uL-Uj jLxjI (Jj O*-^ -*-^J *tJH*' ' '"' 4JjUL-« 
JoLcI ^JlII t(JT J^p£JVl j 6>U SjlcI r.na; 4_tL*-U 4jjj4jJl 4_tJLJl *-SJ iVrtl 

(jT ^j^* f^Aj-^ cr^J 4 ^-*'j^J ^-oiitU «LS_i^jJl Cjuj,\ all 4 <AJii",iM a 4^uuljJ 
(jf VI /f-*ljjU"11 ^ jljJl^JI >^tJ 4j|,l j T t 4JoJLJ ^^ OjL^ aJufcl m,U 
,,1^^ ... ■!! f j v_a_j uiVI 4__5e_j_j_i ^>Sj /cj L_^_ZL_c I j t-^j, djLjvlaJLjl ^-uaj 

*_juaj ^1 4jL^JJ1 ^^^ L^-^Lp <•— ^^J * J—t^LItJ I Lalj 4jJLaJtILtl Lai L&j j <^i.< 

i4j-u^Lui,l Cjlj^JiuJI (j-tJ plj-t-aJlj i4jJoL>JI ujlj^l^ilt Oaj)ilKij i^gUJi AjLdZtJI 
t4j^ jut rt"H SjJLaU 4qj^ ^ If Lj <l^ ^"cicj ^JJI (JjjQJJ 4JL4IJI (^ jLualuVlj 
^ylSI AJ_ALail ^^ylii Jijj rt"j LgjLJjfLaj 4_tL?eU ^LjJI i ^a ^ *^ q] ^^ J(-l^>- Vj 

. LoLt ^ 1 '^^-J 4jLa JlLo SjuLtdU CullS 



^t j^d JU* ** ft^d diftll ^A 

SjiaiJLa t4_»jjiaJLl 1 < a ^ ^ ^j^ IjjJa-^ LaJlSj jJJLscj aLlJ! (JLj Ljjj^I ^J 
^1 4 Ac i h\~ ^ll f>-Lb>ll I JlAJ tciiJj ^1j ( ^j< JLx^ o^ cr-^ 4_JLJI 

«4-j-cJLlJ! CjIj^jJI)) duj It.> _ ) :1 q-4> fjLlj^ H-lll ^jl—jukij i4 uoL>. 4_jjJaJ 

* « OjU I J )> -I 4_jjjjU"<H 




UpgJ^uJI 

"JJ ^ * * 1 * .'"'j -The Structure of Scientific Revolutions «2Lj—»1*JI oIjjJJI 

4_j_«jJLc 3jjj (J^ ^LljI (jjf^^ .(^jLjJI <J7 -a1*J1 JoL-JttJj! £yz 4JLjjJo CjIj_j_£ 1 ^ m> 
3jJ^ ^^ ** ^ j ' ■■ La (jf^ Q ^ J d J ^ O^J""' * LaLaJ JyJ^- *— akJUu JluLUJLj Lr ^%J 

l_. abJJLl^ (CjJlB 4— akjua <J£ (j-U 4_l1LSjjI 4JL>-j^j -*>>-J ^CJL^^ 4j>k-t (j^^ldJJ 

tjL^j '3 Ah -^ ^ ^-Ijjio j^j — ^ ^j-c JJL V Lu «Paradigm t-ufcjJtU * lU,^* 

Of 

5 ^V 4_*_Ja ^ yj Mtj J I ^J «<jj£» LlJ L$_a i jLUll JL^I 4jJ1 4_u I JL>*Ls I JlA 

lIjL*— j— 4-jl-jJIj (4-j-JLMj '"<! * ^ " •M ^j_4 4_ajJaJua» :7c_LLa-ufiaJLl Ij-^j J '-"» ^j 4j1 

•»■ '-"*" J Jj * ^ l^J^ Ly a 3 ^JuJL^x 4jvku J^j3t_^a £^o ^_j_S| 1 ' j '*** (^1 : « 4-j^-jO^J ' 
ij pl\ '•**! -»-l Ui^t,i ^Vpa ^ j <-^ t«C.<_Tc_Jl Jl-lILoj)) ^ 1U ,^ a (j^JJ **-^ ^JjI—j^-TJI 

*<JJL>^"' <Au-u^Lfl L^JLojCLljoI 

<j1 s^aJiXl j-j-c. ^j^o (jLa tfidjj^j (_tjlj_>. jjuLil IjJajj *^-"^ lj-iL£ L*jj ^^^-jj'Lj 

I jl LjQ ^jj i"i t i3.SJl^_jo Cj zl_>. /^ ^ U% «Tl (jjj £^a 1 ^" .*:. ^1 < ^ ^^o 3j_jLfl 3 ^ *" "" 
JJlc (JxbtZLi Ci<i ^ IjUfc (3^*1 0^*J '^ (*' 4jL-< m -4- * J ^a (J-^-y ^Jj' t^JM J^L-jJU ^jl-^ 

, L;r lAj ^ Jlj > till 1 Jufc !>LoL>* A-i^-jJ^^lJI ijl .^sti ^ 



s 

3vS_t_A 3>Jj-3 \_i_ljqj LLtSL^_i ^jly ^-M^ <jijLjJL]| ' ^j ' '^~ (*1^. j^-jjIj *_lji3 £jj& 
j >~ r ^\ j '"•' r LjJJ j i \ t „]\ tjj-Ja}\ ^ Herbalists ^rul m< ttl j— ua_c jj^a) 
{ya 1 3 j *^ j j j « " T I 0^ ( ( -'J J "*^^ L-a-Lu-ajJI aLc julj aLinnaeus ^j^j jm!» 

JSU 3 j j o 1 1 L_tl ntr\]\ 4_i£.^aJ_a pl^aJ^I JJLil ^^ <iLtJ *jj (^J-^l (jj-ll 4£.j-q^*_a 
/__! j LiHl 1 <■ ^ j ' '"•* jj I » (4-i-u 1 4 j' ^ j' ^-* * (j I S /_ ^t ^li, 1 ' L«* ^ ' T 1 1 jLjfea t p- flj 

(-JljjjCJJ ^j^I 3 -^j^*^ 1 ^^ ^^V ^tH 3 f - ' i s i£^\ t« Downward Classification 

i 
^*i ^..jj I jl>. 4-ui (_kl2itj ^y-^ *fl :<i ^Lt^a J^l ^LlJLij Jdentification 



piyiSM» ^-cbj 4_,a1j_2j t «Upward classification ^,\ c\ *^i "ill « nj i<^ "it!» 

J^_>.^ j-a»l-<_J J_S_3 LiLlls ^-»J i ClaSS 4_ajLLaJ( /j <t->-u" <Lcj_^jae^a ^^3 4j j 1 <? " 1 1 

L^JjLLtC *_a->0 jjjr^l p^aJ^U 4 I r.ulTL 4_t^Li^a, i cJujjlII 1 UjLlLj-C ^j^- (jjJj^l 

, ^J^^s 1 Sj-a-U <J-iL>J 1 jj^ 1 
JU ^yic 4J JLojCujI JaJ {j\£ JLnJ3 t^gjL^.1 <^>"<tl ' Uy.^T.W lj^Lu2 4_j <<i (ILg 

aAdanson (jjaijl.il>> ^ plA^) «Magno1 Jj_4jL_a» ^>Lj^ 'lA^ r;. «H n «i 
Lvl $\a c * rt-j. <^> 1 1_^»- L^JI 4V1 < oi pLaj LaLc j-<ii£. ^ ♦ i ^ j i LiUli jlajj t( W*\Vj 

jijj <jj9 (U>Mj La^ ^ AVI) j Mir (Jj<sli!1 <jj21\ &a j-^^l ££p' 6^ ^^V ^ 1 ^ c ' 

.<jrL>JI till!} (j^*- 4jq.lr 3jJJ <jJLlA 
^yfl <Sj-& ^JJJ (< (l>dJD -^ "^ <jJ^nfaX 1 1 mi ill 4j^Iaj OJLaLJ <jl *J3jjJtl {jA (j\£ 

^ JjLjJLjJL^ ^jl "l mjJL^a ("mh r^l (^ \ * c_j\ n r f ^^ aU 4_jUi JLJUJ 

Numerical 7^3 >U1 j|j *3 4 ,«jj « ^^b lt-^J^' : f ^ *^ ' ^- * '* "^ 

j rtlj A ^Cledistics ..m ♦ m< ill 4^-ujjuo ^^jb 4_jjL1!1^ ^ ^Phenetics 



(_.< < 1 1 



j^jj IjljJux \j£$ aJ-S3 aJ L^aSJj i L-i_tJu-o-il 1 ^^JS (jUJL^ L?c^JLa ^^1 4_<_ujJl11 
olli OJl^ L^jI JUL (jl Mjl3 (3^11 o-*^ 4\_uliLll 2l_ujJlJ,I LsIj t4jj3jJlj 1 fl n i ^ 
4_JL^ La L^LajLyLa (^3 Sj^AlXI jLaX.^! ^j^o JU J_tJ1 till JU J^.^o L^ ^jor jj| 

4^ujjdl <>Jla t ?n^j L? lii ll^tf ">o jJLla jl ^^ i \ \o * aLc ^ «Hennig ?=Jui)) 

Lo (j */ a J^ JbliLL>.| »-a C.M.-V ^1 1 x'ty \$.* a 4_qjL5 < " M l^ ^jJ^ t^^^fl 4_txijJLll 

* 

.Microtaxonomy JjjSjlSI ■ ^j:.^".ll ^ ed l^-u^u Macro taxonomy (^^J^ALij^La (*) 

. 4jOJ^jlj Julj u<iiii ff^Cd 1 4-*uu^j j^JjJUJ LiLjjLdL-ul \ rt i i<*i flll ij^AliJI sZjLLuaJI JJl£- (j^a JjttTo j f** j 
■ rrtuwjJLlM jj) in" T I j Li-Li,! SjjciIj ^jjo ( ^1 < 1 ^ 1. 1 tlJ&j-a ur^- u> ^ - ' ' ^"' ^ ^- t ^ 3 '^ b ^?^ L>,J c - ^ - )lj O-«JJ ^***^ 




Up^J^uJI 

id jftfaii! L»*lfeJ? ^ t*M1 

<j\j 4_j_3tjJL>Jlj 4_jj>. jJ j_j_J I JjiJL?" - ^ CuL£ j.Lu.r. ^j-^LitJI ^jj— oJI (JjXstj 

t— lL"r^ll ^^jS JtJJ 1 A «_6 (_uJL>. ^^Jj 1 t'ty- 3jLjjL_>i_n ClLj^t^ll olXJb C^-LMj\— XJ 

CjjI^ t^*J-!i «Buffon ^>ij)) j-fc cjLjJaiJI ajuk L yxj-u\ ^^Js 4 1 o c \ j Ajug-ll Jj-»-* 

Cjj^jJu^)) £>■* (J^ 1 flj l£-*^ Lr~^' 4-Jjj U" T I jLSLSaVl 4_L«a Cj_3 j il ^JJl 

Jjl 4j! *JaljJlj •oj>* fc l5 «*-i!jLaV)>j ((Herder jj>a»j «rl j '*>L>»j « Diderot 

a1_c (^ «^jl a ^» 1— ^iicl (^y^Jl 'er^ <- '*>L^ Ct^D^ 1 — ^ J J ^ "*' ^ cr^ 4jjJaj 

«Geoffroy ^JLh-^J? J >» J^.-al 4 >yiLi <jj J_» *4lj1a Cj1j_j_jJu «tdjL^aV» 
^j ,u *. mj& Vj 4-t .a a b jLajl (jLc- tj-JyCj *J «Chambers j^ i.al <Vi»j 

Jl>. 1 JljJl>. Lj_AJu3 ^J^j /qJ «tiJjLaV)> ^jLj x_La^j (jl * j t^" ' ■■ < LJJt ^j-^J • ^ <^« t * 

«Q^S)> '"" A .>^ljt j *1 u a ^_i£, 4-jLfl l£1jI> ^_aj 1 1 *-l^>> 4_uUjlJ| CjIj^jI pJb] 4-iL) 
J : JL>o JjL-=tJ (j* (j^ ^J^J l (^-"L^' Jirtrtll >^-Jl) 4_L«jfcl j^VI ^jJt ^u-g.-^ 

jj^trVi Tl S^Slfl clxLvl L^Jl ^^JjVI * Q** "' jg ^ J tj^* ^"iJL^- 1 ^tJj^- 1 CrAi t*-^^-^"- 110 
A_»LLaJl CjI J ^-aLkJI fljuVI 4jjJij J^t_A t(JT t ^IjJI «-jLLJI djlli ^^^fcjjJLjJI 




TfodaJI p.*JLLf J* 



*lP'J^ UJJJJ tf . "n (jl—J (^J-Il ' f\± ^ **' <-" « i-Lai- (^^ JJ ' tl £-jj^qj 

(( (^jjuJ-tijJ » ^j^ 3 1^ JU (jJj^Lall (jja JjJLJlII ^JUfc Uj-uo CuL£ L^-ll «Ljl^^L>J!j 

i _ y H_3t_j £^J<-« ?«->*-* I ^Jb ljJjJLujU (J-uaVl 4jj_la_» 0-jc-l.u3 1 Lfl <jLc^_<_u I jS-Aj 

J^LiLLo ^1 1— Aj, ^a-ij ^»j2 I ^>— 4— c aJ a t—31 — mi **< M 1 ^mj (j-^J ^^fJJ— -^' 

aJL-A (J^J t3jJ-3t>a jj—^lj^a 4_y-^ *1 J^^l plj— »l ^j^t m ( _p» Ij-JLi I j iA—ijLp*! 
I 0J..U ^jjLjj -Sj-*J tjl i>^4J 4_ujjljJI «U_«JjlI1 3j^ "ilt fttCjLjuoljfcjj))) CJ_jL£ 

*_jq 1 ^ a\1 " -^V L^j^Lcl cJaj 4^$-^ ijua»jL«_xi <- ( <>y (j^l ^* J jUtl c_>|.-V ViVl 
4_t_£,ljL_2iVtj 4. jtj <r>Vl :^ r A Ll!l Jul 3jul m. C^jL_£ 4jj^d £gJ>l j a 4 mi «i -^ 

^j—aJI oLu-UUjt 4jljLJ (_P-^* ^ AO^ ^^ LoLc ^uLcJ j^A j!j^\ L^j t_3ljILC.Vl 

^LlJLjj _ 4aJljJl 4jjjjI jJl SjjjJJ 4 j rijn^JI 4jIjljJI ^-^-J-« (jr^ ^-* O-^i 
tcjjIjj c-)l— Je-TuVI 4_ji^Iaj ^j^Lcl ?=-Jjij OV L**-rt-^ (j^-JL.A "ttl aIj^.*^ I <La_j_xL» 

C^l-LisLfllal)) t"^J^M< LusjI 3jH_flJI olxJb (jl x^ljJI S<((^jLc ^«l£:» SjJla Lhjl ur 1 

Blending 2L-j-o_JjJJI 4jIjjJ1 oj£& ^^j 'J^ l^jjj f t_L cjIj «3 j ^ If 
4 \ m XII ^jL<L_L^il £jjI>S S^SLa jl * j " ta\j (Ull _ Jjua) Inheritance 
ur^3^J) J .' ^ (J^Llh^! 3j£^ 3t_jij :4_1j>-V CjLfljl ^ aj p AAT _ jLrt^b) 
(_al ni "<lj (l_>L£JI I jut. lJlJJ^jj «Jordan (j^jJ-^J «Pulton j^^j)*) f>^ 




4_a_jjj^>*Jl 4-j/.LM_a f^ylj j><JI ^_jJL1!i i— 1 1 -> ml ^j-a Lfc^_j_cjJ 4_uljjJl 5j— olaj' 
Lout ulLJj ^-i f _a iCjljjjJLI jl CjLL^JI ^Lu 4JjJ ^Jb <_yJ-JI A_J^3_9_iJ t (^^oLg^^M-J 
CiLaj a *t ^1 j <i " fit \ jjlj *(j^_jjjlalll1 j-jSLdJ {J7 £ ^n jji ->■ l£j,>* _>^ ^ O^ 

<jjoa .4 .L x, Lfc Jl Sj>tfl tjL^jl L^_x5 j-fl1>u (^J-^a <^t Jl ^jJJ J>^ 4_uvjJ^_u 
jjL-Ctll ^-J-JJ LJ-ij-ibj . «(jJ .il (To))j «(jl^a-cL» 1 4 * t*s>$ (jy^l^ 4_iL>JI 4j^Jiaj : L^IttLol 

>f><i" 4j^ ^L_iji>j 3 j »ij.j .<T1 unljjtyJI j^\ o\-£ Ujj Molecular Biology 

4JLfl dJJj ^oj **— >'JJ mi 'Uj Cj Lt-uaitulJ I j 3_sLU ^S 5^-uS <L^lc C »1 Jqt." cu-o <j£. 

<4jL£_a Jjjh <j' 6^ JbJL^>J1 fj-flJl U^-"*j ^ L^^'j l ^ ^°^ J-J^ 1 <j jir <jL£ 
CjI nrt'tlj JairtUI 4J9.i dr.c*. ^ JL>JLl I JJb ^ LsJloj tfjl nf 1 ^-<U^ ^LULj 



(^jLj . Lt>. jj J-jLjJ 1 (J^^ 1 <jr^ <3 J .' ^"' ^ *J^^ J^ 1 ^^ ^J^^i 4_tiL»JI c-lLj^l^ ttl 

«(_^jLc aI^.)) CjIjj-2 L^j'-J «o-ifej-^>» La^JL>- (_ylJl CjIjJLoJI jjH-^-J .oLjJajJI (^ 
l_3jjcI Jk^j t^jJuuD C )lj^3 i _ 3 _A <jt^^ 4-i^qJjlI! CjLlaLalJ'^l (j-c I JJLC Cj.^ui JL^ 
^ju 3^L>JI <d_9j*j2J (j£. (^yiitHJl (^j 4_fu£Jb *J ljUb ij^-Ij i ' i - 1 -4J ^ "i .i 1 u^jJb^n 

» «^_il_«J 1 aL*JI»j «4_ic.ltU 5j^jJ1» 

cr^l (J^J^**'^^ O-* 1 (J^*^ L^-^i^ "^ jl ^ Jl ^ fr^y^ (^^^ U^ L*^l-S 't^^^Llt 0-^i 

_ 4jjLxdU <<ij Jtill 4jijJLaJjl ^.Loj (^^-A <L»i_ijl(J1j tAjJLdJl r* J_a_4-LlJ 4jj,^aJl 4_>-ljVI 




4__i_SjL^aV» Jl r^y* l» A<0-a 4j>Lj _ 4 ft ~w>U1 Q^jl « "ill ^lj-£.Vl jlj 1 at 

(((Orthogenesis j^tVifl 4_iIIjl1c.I>)jI (c^yjaHII 'U-^ 2LoL<LLuiI»3 «Lamarckism 
^ VI I(j"m^>Lud <■ tft>\ jX\ oJla juLoj *Ja . « Saltationism 4jjjU"<H cjl^nntUj 

(jjjjJo (j-C j^Lxul l-H-V—-*.] «L_uLSLfll Cj4_jJ J~*j <-{j-*j- tM «tl (jj dJl CjLjjLljujI 

.«EvoIutionery Synthesis ^lLLuo cjIj^L)) 

jj ^U ^j-c 4_>uLiIl ciujj i3jyjL>. t— iLaL^'ol I ^j ,* j '" (_^J^ Cj I^uLTlI 1 2L£.j^a_ae_«a 
^^ AJ-AL_d-U ,j r A IjjI t ti„.t iib< 3_sL*JI ^^^3 CjL- aL mi " ^Vlj (BjLjJ. -w *uJt\ c a 
L> i M ^el] 4jJij}_>JI 4u*W uaLVi^l jl >* ^^ Lr^ J^J <4_*jLHI CjLjjJ^HI 
^^3 OjJl (J-a-£lJ (*^ ~ 4-fL>Jl f*^ (jr^ 5^-aIo ^j- 4 ^-^^->-l L^-* <*A>M (jr^ 1 - L^Jli-^ 
( j_xs ^JLSJJj V! 3^a3 ^^^3 4_uaJLc 3jJJ CjJL>o (_;hJI S^Jill 4^*J-1 i^\ 4-j..<JL» J I ^uubLaJU 

.4_uJ^->Jl Ll>-^J j^jaJ I ^ua£. ^Jl 4_u-l>J1 4liljjJI jjl^C 
ij—>~\ (j^l (JL— 3l_jo jj^o SjL^vljJI 4_j__a1jlJ1 4j^ tS < 1 1 4jjjj 4_^J^ L_kLL_3t3j 

Cuiijo.1 jl L4JI ?txbl^JI ^j^ t Jul*. JHo Tactonic Theory 4_uj^lJI ^Jaillj 
t4jj_pj| Li3l^J»_>JI JL^o f^3 < M"- 2 *- a j a*vI £)SU«, t Lj->.^J^-,i,'%J I /<JLc ^^^a 0jj£* 

qIsjVI tt Uiii Cj^JLcI j^yjJI CjIj ajt"U 4_iJjJiSJjJI JojIjJkJI ^jl tlUj (jrLc Ulxta^ 
L-JI^-Ti ml)) «Ldkl« (jr 3 i " < <i mi " Si (^^-Ul j— j— sL>-2l <Jt£. aI3 I .a S tjj__ilaJJ 

j3^ jja 511^,,,,, a 3jLa^ LJIj" ml JLt-aij| Jj^) Australonesia ((4-u<i_LJjjuVI 

4j^ IS < 1 1 j ~r,C Cu f\\ JL3 S^JkLjII 4. j ^^Jj^-xjJI tljj-st-jjl (jl jjj if Lj_j_o_ujJLJ| 
jjjt^ JaJ^ ^j L01I I IjiA ^^ jj^LxVI ^LqJLc 4_J! (J-us^j La j.^iuiTt ^j^. 4-jjjTiS^lll 

iUj .Vm ^ 3-^h^ ^ Paredigm jljJu>. (-l »jLa ^ >-^VI ^iVl ^1 ^^ 

j i^ljVl aIc ^ 1 -j-'i-JteJ Ijl •» n't! OiJj Jl<u Ju^j tLr >o_UJI tlu3e_JI 4_Sj—>. 

4j j >ia_i «(jjjjl^» o^-^l JL - J S ) ) ^Al* ^Lt j^a Ujlj Phylogeny a j ,i n.n "11 

jJjLill 7CJ^*IiljJ! cljJJJtJ (J q..UI M^JJl jL^tAjVl (jJJj tfliJ^ "t„Ju.« (J-t^l Jyi jJUfc-Tjl 

^ L j i m j JjVI 4 li j » i rt CJj\£ (jr^—A ^-a\c jL?e_a ^2i 4 o ^ 1,1 Cj L_3 Li-l£ V I 



l;«^fc 



4» 




, '*/' ,i ,PrS 



;>! mi rt*iL> 3jljju>JI L>L>J1 3L-Ju d$\ m. "W1 ^ J-^ *tl | j_a 4jIju ^ oLJ>£> 

i/CJjkl ill J— J nj— *J ^>J^4J ^—4 2 1 (jl— S I jl ^^^^jjioJl (J^t *J ( h\l TfcJ X-LOjJl (jl (_yiC- 

^jfl i4_JjLlJLl ^JijjJiJ 4_ujjI Jill jj IViM ^jlbjJaj J)_i iW\ j2\ <bjl n<n tiljj 7*" '^"'JJ 
Sj_^_Jo (^ SjjJLl! jljO (jLmijVI ^-IjjLj 4 ia t <i ^ (^jL-lji Sjjj CjjJu>. jl i(jL<_ujV1 

4_S^_>.» Jj^t_A 4jLj (jH-^ C-Jjudjj <jl (J^Lcj Lc 4j1jjJI (_yJ3 Ju_Lj>J1 ^jJcil <—«_AJlU 
(Jj - j miij IjLA JjJj *(3 :> * er^ - O^J ^ ^^ t*^ 1 ^J^J^^ fiJ ^' ^° J-* ^ 1 ^- A i *** (< ^dL?J-* 

(jr «IaJt Jrt -^Tl £jLj* ljljua-2Jt tj-^aJU (jja Lia^lj^J tiJJj ^Lfl^Lcj tCjVL>JJ cJiJoicx 

. jjIaoJIj ( fij^'U ^^lttl Luzj^Jla jjIaJ JL*J (m^JuLoaJI (JL>J,I 

4_icljIaJl 2Lxjj ^^ 4 j 7\jyjLal\j 4_jj^^Jjj_jJ1 (*^l-t-J1 ^j^-j l^^LL^VI (jl SI ^t rX^J 
^Ij^^j-a ^o }Ljt3 (J^SIj ^jl ^SUJll (^jo <__3>Li^V1 \ JlA t 4_ujSJ1 tjruljjjl JmUmM 

L_j_3j^j-3 I LLc (jLS L^_^>-Lju3 (jl Lxiajl (^w'l VI c-^ ^j u i\Jj i«<LijjSj1» 2jjJJ1 

(j-u£ju _ Sj£LiI.1 AjLjLJL^ L^_ uij— *j \-^S (J^VI t_yi^- - <CljjJaJ (jlj 1 1 ■>—-». jj j— u V 
^ JJ JiJlJ1_^1 J— Aj 'OS! S£} J tftl (j^j jL-ioi-jjVI J»_cu1jJ1 (^yJj—usVI ^ j ^ fi **J 1 

m^I Jre_^a Jjtj V 4_jL mJj) Z Cr Jtl\ «platonic eidos 4-jJ^Jo^LaVl j aj_j>J1)> 

.Normal Science m^jUJI *X*1V} «(jAj^» UUmiI Lo ^^a i4JL^ 

V* J" ^ »^ l>^! 1^' J* 

5^j1 i n.A CjLjjJiijJI ^.jt"1 1 \*\T >Lc «(j_Aj^)) ^ j i ' "j (_yH.il Sjj^uaJI tl^jLS 
(^£1 j^J3 ^« 4_a^1jJLa <j^J ^cJ L^JlSLIj t^^j-t-oVI ^-A^ j^ <i 1 ^^Ja ^jyJ^j^ J rtlT 
(jj_jj^jl jJI (J < ^ <i j (jl cj^JLTLcoxJ (j^J (ft-J ' Jl^Jj KoiSD'-** j^ '^ *1 (j-"» JL>.1j 




D. Evolutionary j^ijjijl jJI l^jj kltl 4_a^ «U t <^j a» ^uJ 3jL_c 4 Ac 

jjfc t_*AJJLI IjlA (jLa ( ^V • ) « jLbi^j^)) 4_stx^l U LiAsj <Epistemology 

4-jt^LTu (dij ^^-aJLI aJl-ojJI (jl 4jj— lSjj i<li<iat «jj_a_j» tJj£j La-S ((Jalj* a, < «>» 
4 <? < <ilfl 4_L«_j>.^ u-ufc JJLl Ijufe jjU'q «(Jji)) ?L>- /«J <4JLjJlJI f.lj"^l ^j-u f"L? '""^ 

(tr-U)) ^_*1J ^ i(On Liberty : j,jJjJLl 4j>^1 <j£- 4jLl£ ^ 5-t-^Lstjj) SuLc 

, JUaj JL*. ^yJI 4_ujjl jJL (jj^jULa Lj^jjIj! ^^fl Ul£j * 4-j 4-U-f I 

«(jj)j1 J» j3-*j L^-^i^ Lc^lTu l^'^JJ '"' Q^ "jlqr <J^>- <j^ l5^^"'J cr^J**^' JL9""" 
aj-uj ^ ^AA aLc 4^3 . c_jLeJJV1^ jjjuJI : La-Aj 4_j^uaJiJ1 CjLJuLSLII jj-laJ 1 agjt] 
4jj_3 (JLuvVl j-a <j^£- j\S&x\ *:LS_j (jl)) 4jjJi_j c__ubJJll Ijuk *JLjla « (jjfr-< n .ua^j)) 
4_£jjlx (_^4 LAJj^-uaJ <j-*J 4j aUti (J^LfuJU (J^-J Lj\ liS rttl 7r_LUJ^j (jy^- SjjL^j 

4-iijj) \sul t CjLjjJ^lIJI • '-^j 4jLj_>. J j" ' " A ( _ r fl (Jli (^^^ i4_4_a-dJ ^jjjijIjlJ 4_j_*Ll1I 
^ fn l<i1 (jl ^jyil 1 g I j ^ (_yll1 JL±J SjUJl'v 4jjJixJ £<-^9 L*JSj i^jj>- 2| ^Jj 3jl>.|^J! 

t-jLscJIiVI 4j^Iaj jljQ t"ii "fc-j _ 4jj_9 CjLS^LJ*. £ya 1 ^ n \ La j«^q - (jr^^ 4_jj^ laTf T I 
(jr^jp 4_uj|j|jJI 4jjJoJj1 (jj-dxii Lfc-u».-v. L^jLt^ujLt C^jjI 4.<(i^Lua ^^ ^t jjUH 
L^it J Jl^>- ^y3 djLjJaaJI ojufc J£ (jyj 9-\j i^i Tl 4ja-jlJ C-ljLj£j ipjLuo Mj L^j>-L>o 
(j^a IJLA «..«?(J-uo^U » 1 rt j 1 1 » I ..I i a L^jLSjl (j-a ^j^il (j^J^J 4j^ Etl) T L^ljL-ua-« 

(jjo c_kLjt3 4-djj^Lij CjJLstj ^^j^^-jlII j j j..*. " 1 1 (jLs if^-uD^J.1 <i:i-i v £y*J 

4jfc Ujjj t^M^TI (jjLuJI ^ JL>JI ^^-A U-^ 43jl <^U JuJj (^y^ijJ 4_iJliJll 
^^3 (_flM^>-' l ^i IJlA jJU-sa-a^ tCJUj VraJiTI ^JUb djLojio (-Jj^Lli-V 4j3s_i!u aUj 




U?9J&uJI 



Url (£-*31 *■* — ua-cVI (JLa-Jt-j lm\ [*>-*-£■ (j> (j-* (d-djLoV)) 4j (^-iLJ (jl J^l. 



J_U 



<Jic>oLJ3 (_yj-Jl 4.,^ <j j IV "ill 4jjJaJiJl f^Si ^ls*-^ t(jL_L_Loj x-juaj^a t^u-j** I ^L^jl 

Cj I JLrt-Tt-i-o I j^Lt^a-4 (j_A j-iliSJ (Jj-j-3 <-LUL<jb t (JJj-<Tu.jl1 I (j^JiJl CjLjJLjjljjI ^^^ 
4_3jLuaJLl j^JU * Unll t^t oLUI £ys £ j_u-tl^ Lufc (j-^aj * Laj^j-CJ (^jlj-ll! (jylc- 

IJLjuo (jLjj^ljj *-jO ((Jj^>» JL»J ^^-c>- t-jUelLiVlj (JjLljJI <__tijLij) ijr LM\-Ljj2\ ^jjljJI 
4_ul Uj_Jul (jl jj.jt i) La 4 L^^^La *-^ itfLo^^^jLlI '**"jj fc» <TI ■ 1^ xJLud^LJ tLa_jJI 

* L^-u: (JfT (_-,!£. 4j<il,t.)l 4jj,^1I1 <La-us .jl jU'l 
• (_^-lj L>s ?t_jlJul<-uJ (jl lli\^j (3"."-*-" ^4-^J 

<4_l>J| ^J-C p-jj^JI (^yi^- - J-^J La-L£ j ' ^"> ^ * (jj5Li_u CjIjJI^ Jijjv^B i^i>.^llti' 

.(((^jLkji aLlJI)) CjIjJLLs 1 <j"'J<> '■<>"* c-ai (iLJu j^lc. (j^°3 
(J7 J3 j-uLTJI c_»Ljl_l1jjjV 4^a^^Lfl j-J-j^ ^jjl JlII 4jjj) U" 1 1 4_£^jlLI TJ^jC-i -i 
(JLae^a ^^^ j-jJiJjJl^ '.(J5S (^jJ 4_j^oLt]l CjIj^jJI r-jj^flj (j_o «Ll>.^J^_lJ I Cju^ In (Tl 
t—jLJt-jLiI (j£. (jJaie—q-Iij *4_illL>JLl <— iuj L^rJl (J-U ' ■ ■■ ^' " yj ^ ' ^ **' J ^ J >5^^) .} ,'^ 
j-±£. djLjjJaJJl (Jj*^a (_pc_jj ;£l J ~*~J J)l ' i>*^TI (__) LjLjJLi_o 1 (^yiS L>-L>o L-AjJLS I 




TfOlfiJI pSJBLJU |JA 

va«*k1l UUmJI ^ *U» XI yM nil 

Jj^t-^J Jj *"' *-n-" ^j <uf 4-j^ IS t i^i (jl _ 4j>-1 Ju-u f^$ _ ^ o'U j-^C- (J^jZlaj 

5-jj.< AJ1 SjJal kJI l£JiJj 0^ ' J =>* j-ltUl (j-a ^ £^'>N U^i 1 1 (j *i^ r \ 

LuLi-ul (jjSj (jl (j^-«J t^-Luuo 4_Xjua_9 ^ jr 3 i_£j3"^J l£J>-^ Jr2L9"^ Lr* ^ ak*>L>Jl 

(jl 1^ jir (jl^ ojjl>JI ^qJ_*JI (jyja 4.LLU j"^1 LjLl£3lSJI ^ ts • ^ ^ t4j?e^>.LJ 4jjJaiJ 

L_o-Sj t4_^jL>-j ^p-LaII (JJL>Jl (JJ^iJ ^j-a ^j-Lltxf C-c^alj 4_«jLa~a <_ ;r i£. <-_ Jjl j5 

J.4 LaLc A * £jj* jj&] Juu ^l) \ At " aLc Cr JI>^ ^ VI *L*i*Jl ^Jajt-a (_£jJ 
CjIjLSJI r-j^>.^j 4jjJtaj (jj-uojLjLj tjjj tr^_i-£>j-Lj>J I jjtj La iiJJjl£a. <f Lajj^IS 

3_a_s jl^j V 4_ilj ^jeJ:L^ a * \\ \ Y ^Lc «Wagener jJ^l_a» 1 ^ ;lrl (j] 1x1a 

(Jjljl (J? _3 (Cirt mi " *nI 1 — oJlJ-C L_£J^ C.J ^j-A (jj— 3 < fl <*Vl JL_ *_J V] 5j,j.tS */t1 

t"illS ^jiLiLij t4-ij LS ill Jujj (_t^J' ^ ^ ' " ^k*' '* - >-Al4-l^-II (J^a-KJ tcliLj M.7l— i_u.il 
L^_licl (jl J-La (j^— 3 ^La) (J->-^>* ^--usj— « f-ljJ^U (_£._JL__l1I <-Jlc L_x____li I ^j^-taj 

, j_____C *____Li]l (j^cLIl CjLlJLl* \j\ j^yJS «(j^Jj'-i» 

t_u_aV Cr it1 3jujl__j>J1 ^ISL-aVl ^ Jj-12 jjl__c l_JLLa -iU!. ^j-o m^.^TI ^^j 
^jllLxjj t4 <iJ"iV 4 ■ ">t^t" i" . ,.l ^J| 3jLc j j. 2" (_yj-II 4JJ2I pj-i3 5-A CjLj Is ]\\ 

. ^^^J^-j-^J I (J-?fc-<-uJI ^yjs cjIjj- Ml 3j.!l^ «^<j Luaj i^aJw i saltations cjIj^o£ 

(^ (^,-Lj 1 **( i«j t jJj_>. j r-^jJLJH OJL>— **'j t_jl_jSLll IjLA c_oJJ_^a (_g^_^l , \ nlj 

J^e cuJl ' " * I j ^- *<* (jl ■ 1^ (J^jJjL-IJLj (j^_3_ij jjl (j\j ^jj *^j " 1^ ' " * * jj ^ "- * 

( j^a 4 rt xjt 1 (i ^o-juajC ( _ y 3 d<-il2>j^-3j I 4-jJLu f" » 5-1 1 1 (jl* mi" CjJ \_S ^_>- jJ j_j_3kJ I 

. j-iaLvl lLIjIu (j| (jjJ 
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U^oJqjuJI 

. I<j rr <±jJJL>J| iJ+JLU (_ylll 4-jJI'hMI^ 
j_y^ jj—jiaJI pij->l Q^ A j T ?° UJ^*" tlUi (_p— «J * 4 a I" V a j-la-i '"^ d >JJ (j-* 

>4-Lcu-lL>l (■•,tl-J ^1 *\ Mill <LjL%J jl ^j-U-q-dJl-l 

4_-jJLi_iJU cjLL^V! 3>-j-£ (^1 pluralism 4j_sj » " Tl jj*> yl>M '-'■.' '"^b 
^ j-iLJLl <-«m»T1 (^t JlJdwJl 4JL*. ^ U^ * jl^IjJI Jlj^JI Cr l£. 5-^-»,^ti 
Lju>-Ij tj^SLj ^jl L^Lo cjLL>-I 3jlc 4J3 iSJ^jjJLl (GLLud juju>JI pjiJI c_ il m"^! 

J-o!j£. j\ tj-jl null ^^IjJLs-Jl jLJojVI J-fJJ t^jJl rfJ^Lait^ 4 j ni J^al^C ^yJl 

j! chromosomal Reorganization cjUj-l^j^^JI ^jhi" 3_sLct£ <Li>.jJyi J "■ 
jl9 <jjJ\ Isolation Mechanisms JJh^I *^jLJT ^ <_i}LL>.VL£ 4_uljj J-«l>c- 

♦ £jl>U1 a*j 

aAJu>-1 OL9^ (J" 'C/SJ-^J^^hr' *■— > '- d ' **" IJ ^' t— fl^LLiJ j_& qjjj&[^*S\ ui 1 n 1 1 j 

— ■ p. t s ^ t 

A-a-Sj ^^^3 LSLft-^La j^xVlj i4_ulj)jJI m£1 4^j^JsJl c_>Lj_i-uV1 4_t*ljJ e?^ ^ .'^ ' a 

j * 

^^l^. 1 ^Sexual Dimorphism ^jl mlUJI ^jrt-a-JJI (jru ^Kr"Jl ^1 t< "itl cjjjl_-v. 

(^jJjlJLu 1 j ^1^ c>"^ *Li^S ^^ ^j-i 111 La (JS (j^ ' ^1**'^J C-.».i <n tiJLlA 1^_t>-!j 

((^^j^il) ^jjtll jl ^y^ul jKiTi j! (j^jJLl »U"'iVl ^ u_a>LL>.Vt^ ; CT ^>J1 

Sb^JtexiJl c-O-Lua ij^i 4 j-<^a ^r , Mill diL^^^ *JI jl <■ ^Ul^ « tl 4_j_^.jJ (_r^^ 

<jl ■ 1^ ^-N j L*^ i4__ujjijl jJI c-jLJclIjVI 4j^iaJ 1 ^\^.a (JitlJ (^jJJijI-i (j^i^ ) 

«_a (j^ij-lL ^l_ jSJ iw^iil-v » >aj 4_ij^_ftJ! (ji «jl_*iJI \ fllil S a ^J sex 4_ijf> Jij Ajh-jjill ^-iiiL^wi ( * ) 

.genus iJSJ ^rtjn^'tl l^aIaJI ^^All 



(, Mill 




?fuljdlp < ^£Lj,J& 

3I) ^jby I jf 4ju-ujjJl 4jlUL> 0>AJ (jiJI 5U^1I 4_tjLjtJI JU^-^I ^ Ijj!& 

^ ^LJI (jt j-iH ,^1 4_t__cJUJI J£l m.IL 4_^La « Dubois-Reymond Ju>*jj 

tJlAr** Ju3 (J^LuJLl oJufc (j-£a*J tjLi L_flljJLcVI ^1 IjJajJa^a 4 Mini JLj>-J < I J-A 4jLj£ 
x_l^j>J (J>. -lLaejj c^ 1 J-*^ (ci«JI tJi-J Lxj-uL^>- X^ l>^ .>>■ ' (_7^i (j' U-°J 

2USLiXI J^J ^oj>Ul MJ 1 ^ 1 ^J-^\ CjLS^ ^LaijV yJUl ^JJI Sjj t ..r* 

4j j_»_L<aJ LJ3 (/c^-aJI ijy^C- ^ j 1^* *"< r,<i <i ^ j^C <i "< T I 4 jl,^.C (JjJL^o (Jaaj L4-4 < l-b-AX. 

jj* <_i^ Uj (cjIjj^II jW^) genome ajm.^,JI J^x. 4jJ| ^ JLSj ^1 ^j^Uj 




£ f. 
Jlj .nil 4+^JLj Lo! .fJjtJl * > -^ ^ * ^.VCll 4llUa _ IJL-JL1 ( fc M ^ {y* Jfl^l 

La l^'-o 4_L^L%_tj _ 4j <LiLtlUI jJ^LJaJLl ^« *\ *<* tcJillitj ^waVLa «S I jl_l» c^JLiiJI 

(j^a 4-\.« ,ull) 4 j ,n jU? * <vjj fl^ll lIjL^jJII Jl^lsl L-3>L"<J>J (jLS 1 liU» 1 fl"l*i a I 

cuL£ lliU^ ^LJl»j_i_c. \jt\j3 L.^£ u'>^ <-aMjl>.I ^ 1 .' j * " (c^i-^ j J '^ a 
^1 <;jjJa)l Jj>^j (j^c- 5-jjiLlIl 3 j j^>11 ^^ rhodopsins t^u^jjjj^l djUaj^v 

<&S\ iSLulSLj^aj 4_uj^_>JI L^>- jJ J-J-J 1 (j^ 4iuJ_>Jl Cjljl_>0 2l 1 Ti f*V <a L*->J 

j-iIlSj '(J^** ^V (-£' *^j' - f^J^W 4 n I t**t U tiilj 4_i^LitJj _ (^j^^ 4ij_<_ut ^,^j**' ' " 
L»t liU» t/c^Jj-S JLo »1 «iU 11 JJ^J (*li-*-^ 4J_4_aJl ^yi^L i^j^^eJ 4l nnVl ojufc 4^0 

/cJjtJl JjLLu r-jL>. jj^l (^1 <i \ ^ 1 1 "" L^"j j i^-wti ^c (3^t^ Lfl-^ 1jl_a ^1 Loj 

(^JlJI _ ^j tiu-Jl I claJJ ■ j- ^ 'J t^n Uli jJ j n" i (i ^ (Jj^^ (J'J-^ J^A? ^-*^,Hj 

tiLUi ^ JjJLflJI ^ylikj ^ ^ jj _ /ci<Jl ^4^. 4 jijtl »"«! j'^ "«lt JpLUI T-LstiU 

*:LLjI (^ 4 jlr jLjjj ^J— 11 (JjutJLL (tfjl— AJljl^ 4 ajL^J (J_i-£>lj_j_L^ /al*Jl tjl ^^ 

^j*9 _ Vannevar Bush ((^^j ^LuLa» J^a jlj- ^i^-j ^.4_j_cbUl ^lc Yo * * J I 











6 



■ * ■■ i 



<-l) I JL_>. jll 4jJL_cL-u3_jJI CjLjj "i n<ll <_ aM **< ^1 

4_^ulj^ Jl -y <v s-LLaJa J^J (jl_^ ^ui ^j * Biota 

4_iL>Jl &±c '(JXa 4_i -^t^Jl d ij - ••] 4J /_-ua-uaitJ 

i ( * J^J^j" '" j ' ' ) 4-Ttt. r m 1 V 1 ^iC i f I J "waj A,rLA-<-uJ 1 J 




J-La l_JuJ Crj"^. t^LajLfljl JjjjX. 21 j. <^^ ^jJ] jCLgj _ LJylj L»S _ djjJUv £j] z\ lj Mif 
(jC&^j-XA LJlj Lo (JLjllujJljO 1 £:L<\ (ZijjuiJ (((jyoj I JUa)) jfc-u* ^yl^- A^C- (jj-iJi i^y 6 J-*"' 

^ L^jLajjI 3jji <"■ tli jJaj (d^juLjj djJbLwj ((Hippocrates JoI^_£j1» 1 g 1*1 ^ q 
cj/\ c ^il\ «Galen ^jJLJLv)) Jl <> rb *(j»Y* *j^* l^^ US 1 ^°) f^* 1 -^ aJLjJI 

4J1 r 1 dUJLi jl^-Aj Lg_£ .((Aristotles ^^IxuujU ^ju ^^k. LajLajijI Sjji c. tlj 
4_^ojjJLl dJub ^>cj t «History of Animals cjLjIj j,.>J1 ££>L3» :4j1 "> < ^ 2iii** 

,4jjjJal!lj 4JjLiJLl lajwjJ^ijJIj cJi-iiuall I j < *JJjJ' f">k. dL"»-> 
jjjfl Lc^S 4Ja£ ^j^a (<J-C^I ^^yl^. _ 4JV) CjLlLJI (oJ-slj I ^Ulxijl *^a <A .l^^'M j ./.^ j 

<jjJL!1 4j1 jj ^J «Cesalpion j'm jtlj j M i» ^ cjLjJLJ! ^^k. 3^La ^jl "* * j ^ —tl 

g 1 j U T I^jLj (j < " ^ ^j^L-^' <j>-^' ^f^ J Lt^) <f U"J J^J^ 1 ^ ^Tt-rw ^j 1I1 r t jjujl 1 iJI 

cjLuJI jck J 1 <?" 1 el oJ9jJ! jjj^o-j'j («John Ray iS^j oj^** J^ j^h^J »l Ti" inL 
«ll<j ttJ-i-u-iI (_^jJ1 i^* j jUTl ^jjLiJI «J_c L^ ^i<a jj^SJLil ^j'j-u>J! ^-k ^j ^ iJ^jIj 

?t-j^ ujuiJI (jy-^JJ . . . « Lj_>- jJ j-t>J I » (j^j'jl CjI rtjl^> jdc (jf}] *\ '^tJlJ iCiljj. ArsJl (d£. 
, ctajLLaJI <LujjJL4-1J 4a>.jjj-ixll CjUjSLII (J£ L^-A r l <>>^ Vl L-ajUijj 
<G >j 1 fia ^jLjj /cJ (_^Jul i Lx^-oJ^uJI a1£. /yk (Jj ('^3 vjl jl 4_l c 1 «J ' 3ja!dJ ^^jSLj /<Jj 

1 ^ jl^ (^yliJI 4_ljLij>. , ^I Sj^jJI CLtjL^ Jl^Jj .(jlj-jjjlj CjLjJJI p IjjI ^^ jj-ua-lll ^^ 

lJl>-LiJL SIjj ojIs rtf^juijjfU)) jlw^Ij fjji obLUI ^»joL>. ^(j^j) jljJs^l ^)ja.t~iK~t nil 

1^ f ^ Lx^-jJ^oJI p\e. £yt j-}&\ S-^W^^ lP'^'J 6^ L^^^ fj-^' ^^ i(^ujLJ! 




t IB ^ » ^ 

(Goethe A3 ^j>. ju (^i^) 4»jj^< W 1 » jJj-ajjll j (Bichat & Mgendie 

(jUaJua (j-a _ £>^LIj . «4jj^L3 Cj l_a I jJl_i. I » ^j-4 LlsjvLj LL ^j-ul uj"$\ j»-*r rw 

<ic_Loi1j SjucUs frLuujV 4^L>J1 Cxlio _ ^Ij.^Vl /tsJLc (jj* JjJuJIj ^LtlJI 

\ A * * aLc i-lJL-*-" i ill JL9 _ 3l_A->Jl AjJjl! 7T 11^ i^<iS - (( Lj^k^J^-U)) "-laAl (jl 

tj£Jj <«Burdach ri-ij^j»j «Treviranus (j-*uljj ^.LH»J «<-£JjL»V» cjLaJJ^a ^ 
4 j rt^'urt"!! cijL_uljjJl 3j-5Ij ^ Ijj) <^>a ^jL£ ^^1 ^]^ 0- 4 ^H-^ 5_t^JI 

.^Lp.VljSl^JI 

^jij l q-jl-°i - a^-jJI 4-^j^u 1 o S _ l j "^-^ * j j j n /<j-Ll (j.11 < itl C n-LOj i,V rtlj 

t (((4JL^Vl fdc) von Baer ^_u oj-^" Jl ^ <" < ^ < I"* ^-"< * ^ A*\*\j ^ AYA 

(((j-oVljwj T*;'^ lia cVl ( jj Mia j *i_Lc) « Jj Lj j>_j » j « Jlj J-4JJ — lj-JjJ»j 

iT4jlj^jn <((Jj_La))j r4jj_j_=»Jil L_j_d I jJu_>J 1 j (jPL-j u>Jl jj_lajJn ^(jjj'^^ 
L^tJ^Xi 0^ L^^* «g_l>JVI J-ud?» 4_jLl^ «OJjtj» J ..oi'i ^A0<\ >l_£. ^J 




L*»l*-Jt & i-rt >»ftJl« «jWl 0*Ui 

t 4jjfr^>L (^jJI Jal h>hV1 ^ 4JjJm( U (jKJl^ill ^£. C,-rA\ jJb J^Vl rU^' 

cjIj^>-^JLI ^_j 4SjJLoJLl ^Lj_JuVI t>;r Jjuij <(CjI^MjJI)> ^^c c^itl t^lAll x^JJLl^ 

.2bjLm jj* edJj ^Jl Jl-l^jJI JjmhTI o^i «>Al^laJlj 
«Cuvier j^u^jSv Jl o rf ^ <Gljl ^"M ^kr I ^LiJl r;> 3 > 1 1 JJl^. *JjUj 

ijr ^JjL!l 4_lS.il Jl__wLj aJ ^jjn (jjl nil fjS Mill {ftJLc (Q-A^Jjiaj (___3 4_ijj1 * a^ 
^(LiJjJLiMI Jx_3_M _j_C <Cu^s-J \ A0<\ *Lc «oJJjlj» O^-^! -^ ^! £4- 



'^ '^ 



4_j_>*jJj_jJ L_>VL_afc_ja (___} Q- .'^'l ^ ^^-^J^ <jj--^ 7*1 #<U 7-1— >J ~r j <^>l _L_JLLcj 

... I^_>- (*J-^J OJ"-^ (j i<n ill fdcj nJjUii! 4J_v_M 

,©___. Cxj, v -> "1 Lj^-s l_*__t1_« 1 a j-jj^"j ^j^^ ^11 cjVI p 1^ ", -*- I _j--* \ riTj 

tf^l <>>r 2 1 e___LL_^ JL?eja <___! 5ju1j L_)!jL>oj (j^lc CjJuC-L-j 3^43-1 _yi ((^JjLjjJ 
^ 4_ilc. IjJo L*^ j fl T - flit _)L£ (CjL^jJL>JLI lLUj ^>lj 3jl Jlj__J1 j-iLo <jl ^^^^ 

tit _ i 

jj-^la ^1 ^j| 1 j»Ij j jtl ^ lr o^-f^ Ct^ P j '^ ^-"-J 1 ^ ^AV * t_jLlcl ^^ 

'"'^" .'"'J • Jk J-5 t - 1 -^ r" ^ L?j-^"^'-i ^^JuLxJLl 4_u^-aJl c-jLj-l^j^I ^j 4JS-J1XI (Jj^>i-j 

lJuJulII jJju^JI j. x-T<-oil j^jL^uJI ^j-ua-ill ( _ ;r ^ ^(j 1 <» ^ ttfj j « jll c— il > 1 M^M j^c 

,4_S_L4^J1 C—ul^>- frl,<1J**( 1 11 2 tJ^J'^Jl-J J->-^fl 

3j-j-c-U CjLa_L<aJI *JLijl^J 4_dJ^JL=) Cup- ^j-o lLUJlS^ (TaLc (JSLtluJ^ L«j_^_ujLlajij 

(jlj_i_>Jlj CjLuJI :^j^^i^d ^1 L_j_>.^J j»j_jJ 1 aLu a_»jl2J1 *\i 1 ttrt"i)\ p-i-L&\ i j^-flll 




jlaj^ tcr jj>^' lSj" '"^ lt^- biochemical 4j^ j ^ j ^ j ^ cjLiLa_c ^j-* 1 * u' 4 
^£l^ diLjUflli (j^. (jlj-pJlj cjLuJI ^yli^LL^ (j-- t_£^ Sj-l^JLI JjjLh-^ i—aLil&l 

^j_4>LiI 1 n ^ CjiJjLSJI < <ij*k^1 4-i a A I 7-j_uo^ JUljJJj i^^aJLtl <-uIJlj CjLljOJI 
^Ll JlLo <4J j t.,a Cj^Lsc_« ^ «LojLJ9 (j-^j-iiJl ^J-fc (j\_j J(r^ rtH ^1 4_>-L>J| 

jl>.jj cdJJ^j i Taxonomy i huirT,\\ fdcj (Morphology L^jJ^jjJU) J< m<II 

CjLljISLI! 4-t^aJ^u <L_<_uIjJ ^jJ] 4jj<Li (Jl^/J La <t>-L>JlJ9 i4_Ljj^j>JI Lj_j*. jJ^j-J I 

(4_j_alxLa Cj!jL>ij! ^j_a La_& j_u j I J ^j* **" La-i^ *L-uDLitj <j|j-i^>J1j CjuJJI '^ j *^ 
/ciLc clIjJLJ/l Lo t4_tl>Jl 3ljJ ^OjLH^ 4 ^ "^"^ CjL-uJI aIc <JL?t-ja ^ * * 
ij^tj\ ft 4- j 1 *>J I 4j^Ia-j)> £-^&J ^j& «(j^a_Ji» ^jIj_j^>J| fcJLc jljs «(j,.\ j.Lut)) CjI—j-IjI 
^ysju ciJjJLJul i 4 ^ .^jIj-j^kJI fdcj < <-Utl aJLc (jjo jOLflJI ((jLJu^_i_S)) Lbjjla 
CjLal mi XVI ^j-fl jjlc jL>Jl (^ tjljj ^Jl f\ <\\r (j- 4 (<i-^J^Lsj £-* ^LdJl »1 olr 
/^Li j\j~uu\ jj-d Ju^-i^ ^> JLj,1 J tc_il (nVVI 4 j i<t r j~lu rt^_a jjJ! <"r <>t *q| ^pJI 

/ ^Genetics CjLLl>JI p^-3 Sul^-Jt 

.(f^wpjj) Brownian Movement «uic ^u^l (jlJol ^III aj^j^Lu^JI iS^rw t hZTtK* L^] ^4 (*) 

^yli: JjU (_^jjlj) Jl <i ■"iinVI *_jl_oJl «4jlj|jJ) a1£.)» ?t IU ip a (j-« Ij_ll«"i (3-il a^-j-jJU o\jj *r m<^o(**) 

^.fiies cjLu_>JI (jAj 'WjJ a .i.'s.T't.lj L4J 4 1 j ,mU JjoIjjJI ^^Ic V heredity -~^ ^.-»n JLliil 5jjbLli 

.Genetics (oIaJ! Ij-a ^«i-^l L^U Jl«i I ^1 




■ ^ -^t , U ^ g (j-u-jJ "=* j ' " j^j tl 31 jVl /_A 4jj^_5t_jJI <jlj tCjVL >J,1 o IxJt (J^ fjjS 
tJjJLL^ . 4_uj^>o C/-lu-l1 L^jl lj-z*X 4jjcj 4_u^udj LcjJ^- <— iLuLSJl 4-uLjjwI ^^ 

7e-jjl *m J* " Mill a^-j V cJijIjua-lJI ^alii (jl «Gillispie p.* mi j Ij -w» ^Lcjl o^ 

.2Lat£J.I c^VUJLl 4j£^ P> «J j^T Vllo ^^*JI 

L^AltaJf 2U£jfcJ «mm 4iriUI»* 

Aj-^mi (JjJLjtHl «Lu^L>. 3j_XJ Ll>-jJj_uJI aI^. (j-uiat^i *ilaj ^0 ^Lc (jr fl 
CljVi_re— <i 4JMj (jr^l 1 j >J^JJ J .'^ pj < it n"i «MaillX (J^uSLJLj-jo )) t-Ij-j-S* ^-<-uij 

^Ll^-VI tJijLLajj Embryology 4_^Vl^ Morphology J^iJI i^a 4, j, «,.,., j5j 
tjjSLj L^a I j j "t < Ur lJl djLc^—^jII (j^o J^ ^1 4_3L-tbVL ^Physiology 

4JLal£JI ?LJa£.Vl f.\i\ fAt-j Histology S^in'tVl ^.j * Cytology 4jl^tl ^JLi 
«weiss <j-ujI^» rl>S! Liajl U_<^lj V^ jL>- U^ twhole-organ Physiology 

l_jj>.^Jj_tJ '(^l - j— >■! jjJo-La £h« 0^.5 ^ '^j' LjJucLi^a j _ *lL»JI ^c <.h fl <_£ JJI 

L^^oJ^uj * Cellular Biology 4j^L>. Lj^^Jjjjj * Molecular Biology 4_ljj>^ 
(Developmental Biology 4jjjlaj t j 7-jb J.'J * Genetic Biology 4_u1jij 
j^k 1 jlaj * Group & Environmental Biology 4_LuJ!j oLcL^J! \ j ^ jJ j-u j 

| _" ("■ l_C9j-3 « ^ "^ J_^ ' ^i j < i ^ " 1 1 IjlA 3*jl^1^ ^jl ^Ji_jj_LaJ) ^j-oj , 4_jj L_a_aJj»JL I 




••'.-. •' 



?6LpJI (O^lc «OJ&ULlt»> pju iJuS 

CjLcj 4 'it-d ^^aitj L_a j^p /Q_tiaj (_t-^I <_rA3J < ^-' a <*^ ^' (J ~ #^' 0^° ^>ri-^ *^ 
^_y>JI ^jISUI ^^saitJ LX *Ll«-A^H 4j^1 r m"*< a lZjLUs ^j.u.»a. jj?tIL>.1 1 o ijj if^Lp^Vl 



-CUJ 



4_J_dJ^_J_oJ I A^JLuJI (JJL>- ^J-jO ciljl ifrilj (jl^ J-Ua t 4_j O-AluJ 1 4 **f J A 1 "*J 3jjUL<3 aLlII 
ttfl J -»Jt A^ic 4_^ljjJ 4jj>J 4-J-jOj-flJI 4__LAJ_sL£Vl CiKni ^ ^V* a1_C ^J 

i 4-jj ,n In" 1 1 1 j *v ^a-la-ijj I ' ^^-J) tjj , ..All <4_d_>JI LjjvjJ^oj (Cj1_Ljj>J1 a_Li <f4_j^_L>JI 

^jJLl lj-*j>.tj Disease Mechanisms ^jJLI CjLJI aIc *4jJJL1JI *lc i4_i£aJLJI 
4 j fi j j U" 4 j.^rtl L^J L4I0 Bj-l^VI ^MUI fjj-AJIj) Pharmacology j-lb\ Sill 

*CjlLj_*_u^u ^Jjo 4 n 1 1 n Lo ^^Jk. p ^ ■ » ^ ~ ' 1 1JLA 4±>ol LcjO aC-jJI ^yl^-J .f4_seul3'j 
4jjjjln"H Lj-^.^jj.xjj I j ' ^j'x^" Tl j\ 1" c I : l fl *' * J Cj^LSLlTuJH ^j^o J^tJ ^cJ 4JI Vj 

«5 t nj<))j «SljLo» :^>^' 4j>LUI 4^ ,.uVl (j| jru 'tiT O^^JI ^jL*. 1^ j,^jj 

t tfjii^ll Ji>>*^1 (J^j-A J-judj ^J JjjusjJI ^^3 LjJucLl^j (jl J^jSLqJ,! ^j-a «SliUL»j 



"What" Ubl4t 4i»i) 




(j-C- TT^-^-* (*■! 5jj) mlIU a^JLc-cI (on* a jjV r^- x JL 4_j_uj^_>Jl 1 j -w^J jj_t_ J Li 
CjVl_j*_a J_SU *U^, (jH-C- ^ l£JJ1 jJ^jLljj^I j fl '** <<jL->. ^Lj i h i ^ jj I ^c-i_j_Sj <jj] 

jjl)) - JaUl ' *y..^>" ^ jj^i .n V " a aJ1_£: j^j _ «W. M.Wheeler >1j>a» J^ 

cl.alr ^-Juj l_4 (J^L>- ^« ^C All <?_L.A 1 ln->. ^Jlo ^j^fJJ J-5Jj . « 3 j^j-a-l I CLiLi-uaU 

« Ashlock (JJjJjIjI»j «HulI ^J-Awj «Bock lILinj «^j m^i n»j «^Jujfc)) (JILa jjjivV 
4_a— j...S„) ^ j a j ] < ^ ~ 1 1 < h jij^iu (_s J '^ All a^j (jl_i o^-JJ' i«Rensch (_>ojj»3 



*LT 



UaJI 



Lgj jj Ju ^^11 4_j_A_j£U| f^-^3 ^1 4_aLa-jufcl (J^ ^->-JJ ^^ itlx^LJI ^LcTlaI ^j^o 

^jjjUtII cjIj^_j_JLjJI ^ ^ *^ ^^1^. 4ii-tj (^JJI j-j— 4-u_J I jju_5JL V] cit=^L_jJI 

<jr 5 tfLc^Litjj i^^Tue-LH (jLsJLl l_3Mj->-Lj <„M"rTfcj Ljl_Jo ^oVIj i«LAjj_>JLl f-l^-i^l 
4(JjoIjjlJI c_ollLic_a J^U ^Ji-lJuJl^ ^J^ 1 A"TI ^TiSLi tilt-L->. 4-iljJi^ < ^j'm^"i1I ^ air 

.(JjLuJI ^^^3 4-c^d1_>. (( 4jjc_jj I juuui I )) ' ■ 1 Lt" j La-a 




4jjLSI1 ^jja lliSLftj (j-jJI (j-A 4_Ln^c«o^Jl i?JL^_3 .♦.(4jjL2JII 4jj_j_>iJ1 ^.Ll-*_l5JI L^-lS 
,«1jl1! jLcj r«Jfel (jj-A (jj^II CjIj^ V-\ ill j 4_aL*JI aI£L>.VI (_^o}1^Iujj2 4jjjj-uaJI 

^3 1 <>> jl ,Jj t^LaLc 4_a-ua_) jcJUJI ^^Js ^ aft ^iuJ .. L^J cbL^J^ « 4 ^ i -%. » JiL<u (^4^ 
LLaLal C-i-a- "i <i"i Cj Lojj 1 1 1, 1 » <i -yd 3juJl>. (3>^ ^ C<-j&-ul iJ ^Lja^ t«Lcj^9 (j_« j*f-& 
(^jjl ^j^jSUVI j^_>JLI &\y£*\ :dJJJLJ JUa gr-iojij , 4jl_lJj 3jujl>. 4j|j JjLaT 

.SjjLc, <Lajl ^^ (j-i^ljjJI CJjJLScJ 
CjLjIj_ljv ^jSu *J L4JI -^H^ ^LJJ^JI (Jj9 JuJUlJI 4_<_uljjs J I. » ftl ^jrtj (Jjti^JL 

^Jua ,j^>.jJ^_uJl tJV^f (^ M^ 1 jJajaJLfl .CjLuJI 4SJLc-<ij Ij^ J^ 5 ^ O^ tJ'^zP* 
LiuJU^ ^?J (CjL>1j)j -hJLj 4jJo^> <j|j-^ iJJljo L-4JJJ Jj) ^ZjIjI jMI tj^i 4_a>li-^l 

L^jJl Loj Lj-p^LJ I (j\j Jjj> J <i^ c_al uTr^l ^^ (J^-ljw jJ^jJ I ^>-L3 J-iJ ,Jj ... (jl>. 
Eukaryotes ^jJJI ol j S j ^ -»- u^j^ Prokaryotes ^jJLH 4_uIju <j^I_LjL^ ^ 
cjLjLiJ <j_a 1 j "«j a L_aj cjLj^U <i!1j Protists cjL-jJ^^I ^JLc ^a ua-Uj) 

j-LaAJI iyu (Jij-oJI ^JsLxiilLSl Ji_t_) L« ^j JljjjI JL^ j-i-LjJI IjLA . . . rCjLJlj_L>.j 
UL Lijv zllLo^ ' 4 \ ^" , ,. a d&S*ja j-fuu i^jJ-Il CjLjj'jl) C<-Tt_Lr^a 1 (jVI^ ...CjuL-lIIj 



«Why» 4mJI$« How »UmSJ tiLit 

< tij<<^"(i 4-<3_|JL<-o 4_fljjJa ,_JI ujl—tioj] (_S LAJlj>-^ ((4_j-&LL!)) 4jIl.lm\ 7tJtJ3 aJ 



IS 



(j^jtllajj (4^bj tMj rtj foj-H Li ^jJjj ill ' ^ j "** L«j] <_a_)LIajj1 aIc CjVL%_a 
£y» UjU : 4-jLjj)" mi d J£ (jr^- *1-^' L-£> a~u (^ill 4Ji_jjJaJt 4_3^_*^s ^1 
4_3^jl>3j tfj) <>>t fLa 4_lL>JLj IjJ^-a) (J-oLSJl ^jjLSJI (jy^*- Ijj-JLjloj *(jJ_j_>JI 

. « 4jj yJU 1 *_j ' ■ "■ V I » 

( *licl cisLA^I ^1 a j...Aj<ll 2UU ojL* 4_^b>-L^I ^^LJI JL*_* ^ 
^La^-d ^^ jjjjjJI 3j, j "^ 1 >>tjl 415 i »^M ^jla <**<! k J-iJj d j * j . U 1 1 £r*Jlj-<iJl 
^yLi ^l^j^_L-dJ1 j^<i tl 6j Uj i ii <■ ii i ii j ^ ^ -Jl ojJiSI <J^li' c?-^ ^ j >j4j j jN 

Cojs tt-djUijJIj 4_L>*VI : 1 cA J lLJIJuT Lj-j>. jJ j_j_J 1 aIc ^^ 5j I , \ t n J I ^Laa-tf 
<jl ^ylf »4_jj1 j -»JI j /^IjUlt 4__uj— al\ c-il i inVI ^ i r^i in ^yic aL^JIaVI c-ct-aJl 
iLxJajl Sjjlj cluL^ 4_t_i_j_4_uJ I 41* <i»l jjU i-_9|j_j_cV1 l.ijlf ^^j-flj 4_j9jJ| ^j^l 
L^J OjL£ (_y^' 4_tjrj,.Lu.U 3Jl-iJL*JI 3^j3 j»Lxs| t. ^Tr-.i-oJH La qLCj-jlu CuL£ L^J&Jj 

JlL* 4j^S1J3 <—la1 jl^j cjjLl^ L^JIi ^ <_r^'j 't±JI Jul Uf jjJiJI ^JL*JI ^ 4 i Utl 

. Physicalism 4_l2jj^1 

^pj| L^JLo ^1^_uu iCjLul£LJI 1 $ i "jLc-) (_y^)l SL_x->JI j_Ai_kajo jjs L_g__Jl ^J-_»j 

Jj_>.j j trTi 7i) LiU,» :4Jj_*jj2| oJlA 4llLcl ^j^J i4_i_aLj CjJIjLxs (jH-11 ^1 CuJaj^Sjl 
jjjjUH j^L^i liUUj i«S(4jSLj^«V| SjUil) JyJL^JI ^JLiJI ^Jjl Ai\£sl\ j^tkJl 

jLLu ^1 (4Jjuxll JLLJLI) 2LJL-»Vl L^lj^ ^ ^y>^1 J& ol>^>JI 4j^T 
j l ^u 1 1 1 <, rtx^'tLi SjLc Jajjjj 4ilmVl ^jla (JLc .((iTSjLw 4j_iI( jl ^j^**) l£j^' 
4JluiI» : 1 ^"j * . ,n ^^ »-fljJtJI <£>->■ J^j ' Organic Diversity ^jiaill ^_jLi!Ij 
4 ii intl <-^.l,u "<<" aJ j^j t Ultimate Causations «4_ul ^'dl c_j1, j n.^l ^ (.*-.-»■ itl 

(^jJI ) A0^\ aI_C C_)L2_Cl i _ r 3 LuOjJ I r^l -V- J iJJ>U"l!1 Sj^Lfl JjJ ^lS JUtJ VI 4 J «t,UII 

4Jt£ ^yic *£ tr\\\ '"•* tl ^ylJI ^ j jU!l ujI V ViVl 4jjJiJ « OJJ^ 5 * ^ -S '* 0-^-' 
SjjI J ^1 4JLaj_t ^^j iUn TtjjLlJI <JL>o!j t4„i,4vLtil 4_icj^-Jill 4_ai-a 4 j > i ,c(J I 

«Ruther Ford ^jj^j^j»j wj-^j^k)) JLl>sl ^a QyA\^j-xJ^\ q\S Lajutj ^I*JI 




Tt-aLJ^j L^-cfLstj (^yjJI 4_pJl oLulSJI t^-JJ (^^-tH^I/tH*-^ f\3^"*^ i ^ JL=K -i (J*-? 1 -^ L?"* 
j>L>oVI ^Jb Ij-Aj t<3 j m Mitl 4iu_^l j^ja r-L^J^I ^1 llt-SJj aJulII (JJj-C ^ m >■ 

• «(jjjl.}» 4 <in-». ^Jlll ^-gJU 

JL3 (^jstllau-a-Ll (^j JlA <jl Jjj9 JlJLI^ ^t j it*itl UJjjifc^UI *a_Lc aLj| ^1 JCUj 

s^j^o ^jl^I <jl j^i r t « Herbert Spencer j, ,mm < lt cjjjj-a» ^jl .nt ^^ic I jjj 
(( UJL)' J)) u^! «G. J. Romanes ^"tjajj)) 1 <jjVC 4JL^j (jL£ 4jlr j^Tr »JI ^iX,*! 
«^>-lj 4aj1jjJI CLi\ tunW JL2loj1 ^jL J^-SJI (j! : eLt ^ L* W^ J jJ ^ AA * ^»Lc 

j»^li (^^J-il Ljj^ J-^' c_jU_uuI ^j-^a IjlVi.lu a l^ji.n aj i, J toT< j Tt-tse-uaJ 1 1 < o ^fr 

«Johan Baker y^x \ Oj-^ ^-'-"^ L-q.->-3 U$j I jjj ^JL-^ S_sjL^t_a 4JLjjJaj 

4„iii" ll ,.V a 4-l-^-LLo <_3j^Ji C-t-^o Ciuw).j,r»Jl 4-jU^j ^jU> i^^-Sj Clj ^ J ) ^TA J 
j^Ij^kJI l _^jljJ 4jLa-*M it^\ ^yic SjJ-SJI L^x3 CjjJj S& 4-ual .CLo ^JLl^I 3_)mJ 

tj-«J *,.3jjLJl (Jj_t*ajaJ1 ,^^3 Lfcj^cJ ^yi ^Ji^aM ^J'v (~u\ 3j|j.j>JI 4J JLlLftJLl 4J i.oJI 
JjJ_» ^j- 1 - 11 ^ ((jy^W-^O ^ J V ^ C-cJ-ouJt j-4 djlj^>J1 jJljUC.1 (jLl (Jj-5J1 tl^ 4 ^ (*^ 

. ^((^J-wjLllU cjL^_>oV1j dLt^lj j-^JJ-J ji »<r-tH ^-3Ju (^jlS! fj-iiLJ.1) t_jjj-2JI 
4 j « t« ~t\\ ^JLA David Lack lIJ^ jl_j_s1j j__>^l «^ <m» ^j—c M_dJ_j 

<«Orians (juuLjjl)) tjl . .< t L3 lc 1 jla jj U"i 1 1 j jj jJLI L_4^Ll«^<u ^j^a-iU <^>U 




4_1_j_j-u1 /J-^- ^-^ ^'^' ' 'J tit"* O- 3 ! Qj <3 ^ 'c~^J — ?^' <L_ae «Lj^J «3j d lL tiiJ3» 

^i L>» ur4^ (^H*^)Lin jl 4_uL^Ll1) SjLjjcjII l-jLj-miVI Lot t«4_Li_aSLJ1» 

^/j q i( jL->Jl aJiA ^1 jjj U" 1 1 4_i (_£_il < hi*^ :4_J9_s J-^l j j l*_uj . . \ $ Ac jJt> 

• «4j m irJht 4Ji^ot £)£. (.-ij^o jjl JjLkj ^y^ Lpjj t4-gjl mil JLjj^Vl 
1 1 *\ ^ ^L J ^J^ J ' ' ^—^ J ' j. J i nrt*i Cj ^ J Lrr c '"■ 11^ <_La^>J I » a_<.uJ a 

, ,\U ^Jl JlJ»-Lj aJ Uo ULj-^i *n>"> V Recapitulation ^LojjV! Jj-Ij^j 

(>_JLjI1 u^i^^j-^jj^^j "Structuralists c^s j j.^>UI» — j ^j ^ . ..j ^ cr^^ 
L t ,^ ^^ ( 4_uLiJLi w ^ -»1^ Tl ^jsbl^JLo ^ im'j (jj JJI *« Idealistic Morphologisls 

^j^^aJajJI ^iblj 1^1! j^j j < n en j i/iln 4_3jLuaJLLi ^^jJLu Vj it-jLJtjjVi S^Sla 






* 







<j^a j^ti 4Jlj)t ^\c 4JLjJL>JI ojuk <^Jljj| JLcLuj JlH^ *4, l uj xiTI 4^ ml i j_a I JL>. 

1 M'L'V a <j^_i jjjl_>JI r-j_tb^ 3_iLj^ ^yJ} ^jl I 4-£ i^j-Cii tl jjiiflLuJI i_ il t—uu\ 

(J^j ( nil ^JQ yjliol C-'-pe-J iL^LtduljjL] Sj^-t-u'tU ^_ALlI»Ij 1 j ^- jJ j) jill <Xc CjX\-2*j& 
^]\ oL-lTuVI JL_Jo JlJDS tiJJj (Jj_£^ tC-<-<gjlJUl 9 j-uaj— flll i-<-LuLill /T (jUI jl J-T(Jw.l 
if4__tjL^_lin 3jL_j_t_iJI CJi\jJtj—i "ill ^yJj Jj-t^jJU ^^yitJjLJlJl (_yjuaJL.il I 4 j,_ a-A I 
(j£.j) '(2*J— (HiLtin 4_u^_aJI Cj1^j^j_11I £j£l ' A -^l 1 d J ^J^J J .'.ATI CjLl^IjJlJIj) 
^Ju>-] Jl_ljoMj (<j-£JJ-S (jx. Ij^-jJtJ ^jJ (j-Ui^wjJ j— ) l-J I ^H » a (jl 7T i>>"! 4_djjJa 
tiUj joaj .. .4jll^IjJl1 Vbua fi-^-i-a (JS OjLiitj (^JJI t_xjL>Jl (j^ic pLb <j-GlujjJlU 
' A .^Xtl 1 VI U^Lmdl (J^mI^j (jj 4jjLl>. 3^j4>LLb ^1 (jl ^jyic l^-ua^a dJjLa (j^LtUft 
1 " 1 1 i^ (>-* -^ " 1 1 ^Iri ♦ a ^_i_S^j *_<a j^ljvj . . . 5jl_l-«-li1j 4_jUj-JiJl L^j'j^ 1 a t j£. 
J^a 1jJL-9 ^^^1 <_*JL>Jl cLLlC.1 {jA Ju>LJ9 i( >U_iL>Jl jLrvl ^yic 4_j^vjJj_j_J! 

* Lhh" (*' O"-^ lj-^*-t^ jLjucVI 
^l^O""** <J^*~^ Ol M * ^-tjAjJ^^^ Ll->»jJj) j ill (Jl -y a ^j^a Villus u^ <>i<Tj 

t rtj*? ^Sj^L^a (^^tJiJ ^yJjVl t4ilj-uVI (j-a < j- Cl £.j_cJe_>o ^IjT. c_«_j_?o <j| 1 *m\c. 

<_lL>JI l^j^kj IjLl : LlJL^ Ijl (jSJj ...4-ijj^JI CjIjj-JLI ^Ltjoljj ^1 l_j_ijJij 
cZjI^aJlIJI 4_lCjjLsj i5l_i->JI ^-JjLj ij7 ^i 4_ul1 (_$JJI J^ 1 -^^ L^J '^L^^ - ^' ^'^^ 
t j_c uiilli rt_j ^^J <— *^ — ^J tjj) In" 11 ^iJL^j pUJil ^yjS «l jJLc CjI^JLs ^j-II 

an^Vi o-* ^u^ j-^-3 'l^>^' ^jLuL^ l>u- ^ <u s^joiui oi4^>J! 

^4_b ^Lj^uIjJj * . * 3jl_^j»_jJ1 Cj 1^-jj_iJll I f^yC ^jaU_>-Lj (jj^~i JljJlJLc. . . * 4-13 1— <a-I, I 

. 4_LO-di J I ^j^3 ^ ' -■ A * jjLfljl ^yicj <JJJ)J_U3 (j\jjL>JI 

: j-& ^j^-j-jL^kJI (jj JlA <jij 4_JLjjjJI 4 1 i^JI T-j-iiaj Juj-J J— =^' JL^^o ciJLuk 
4 jSjlmM 4JLo_cl CjLjI oj_>JI (jji (Jajl>3 fjj 4-cujLa-^*^ :(jlj_j_>JI (^JaL_u 4_«-uijJ 
^_ya A * 1 1^>" v Lcj Lg_j| j| 4 j A jS j j , (| (i" La( J Ju_*j ^jjjj] J J <: ^ E T^-' J lt^ '^ j 1 

^^L>Jl 4_^j|j .^4_u^_SJ| CjIj-j^jjJI ^j.4 I J-^3 c-jl i^-\ f VI d J>J ^JJ ' " ^^ «LljjIjJ 



3 ' ■p«"?fi! 



JLst^sj *Phenotype ^liLU ^j $ k 1 1 ,U<wtl L_*j_-__U <_u^__J1 cjI^j^ j'JI _ 

.4Jtjjlj ^tsiTn (jj^Ja <j-£ gj.j<.oii,j ^jj^jjj Genotype ^ i.j ->J I 4____cj 

L__jLj1j J J J "* A L___)j L^-JJ ^j_LOUW i^Ui^jLMSK-A L_JlJ_>.| 4_jJ^__JI Ol^J^-ijjl _ 

^Li-u ^yaj (_^ f«J L^JjJl_vj (<_lJLu.IL>*' _y^-S SJljjljJI Cj I j-jj_i_lI I Lai t 5^__iLi_c 

. \ &i___J I 3 \_u__>s j-l£- 4JjjjJ_> 4_jJLa j Cj I \_c_ L£t j.***i.fc-MQ 
Lq_Lu (jJju-JLi <jL5 ^_. Ll>- x_aL^_j <(3^_o_l__j __JL_)) ^j,<i tWC\ 4_uj___ll ol^jj_i__u _ 
,Cj1^jjl_ ^a L__1j_a__I La l__j_1_-.|j t4_u_L>J| 5-_/a|^_jJI lL-jJL=__L_ju1 (_---H <_,-* 3jll*_J| 
SJLjjljJI Lol iCJjLjtllJI *tlj_>-l _a__S 4__Jj-__(! CjI^j^_iIJI «L__jji_c ^^1 ^Jj^-LaJl _ 

i_Li__jjL_J! cjIjl_^VI '\j *" "<lj JV j 1 < «Vl <___-_ L^-j-3>a-a ^1 5L M.jJLa 

. Historical Narratives 



J£ J o i'i" ^-JjVl <fc^->JL--> S(4jjj___U1) Sjl_l*_J! j»! (3j___L1I) <j^j---^ ^-_L___.Vl 
1 j -wjJj) j , ,, nll^ ieL_____c,bfl -______ij) Physiology fljVI ^_lc jl 4_-rl,„ iill pj>5 

(Q_L_SJ A____JI JJLJlJI f«A__J ii__)L_L____ VI 1—L>.jjj J I ii 3j (j_u_>J! Lj-VjJj J < (i*^j 4_J^J_>J) 

(jSL-oJ 1 (Q-Lc J * 4_L.ijj-j>J I Li_>-jJjj-t tl I aIc ___j l^-^ (Q___jl>s 1 g t a fi_a- i __j 1 qS t 'j^>* 
:4_vj t j__i_>.| (jJ-C L^J-a A^t-otllkt 4_uL_JI 4_2. j_c_>JL I Lai i^jjj-Clll L_*.jJ^-uj ^njLS^JI 

^jjLflJLI jjS-.ujIj t rtj < i^"tij __JjJ-_uJl (Jjjl-jI^ oLLij>Ji jL___jm <jjjJ___JI L^jjj-j_JI 

(qJL_ 4-tj— >_) 3jj^>— lo (Jj-4 _pl mi a 'jj--- * i -i- : - t--~-J ^j mi Jt"11 lJuia ...4 i -t_ J 1 (*-^-J 

(^J J-Li_JI fd__ 4jjajj Physiological ^i-stj Transmission ^jlP l^\ Cj LLi_*^' 

Jl9 M i r\ \ I Lu-A^-i-l Lqjjj) _/t______ii*__I1 ^>JJ-A M->-3 _]->. (_£] (jr^-J Oj-^J ^njl^j 

_JU d__l_>Jl (j\ (Jj i JL--,|jJ| /C-l-i VI 4i__ua l1i_>o ^q_l4___11 ^U-ulUII }L^-3 Lliij ^Uo 
jl^-CVjJ^-ijjJLl J*" mJ La \ j i i_Cfl iJjt-oJL) Ltiilj lj-«I (jlfi Jl=w1jJ| ^jm^>V"t| ^jjulu 

a-l__l__1jI ljuk 4__^|jj ^j-i-I 4jj_it---> __!Li_bj . ( J7 ___lL_' jJ I (JSL-lJi 4_t_i1jjb ^^u____5^Jl 

j4Sj L___La j 3 Jui t a CjLcj-udj-c 4__uIjJ t J_a--uJ (_£_-_■! t4 njll ^_L»J j_il_>Jl «___5jJ1 ^-A 
aLi _j_t (J-vl jQJI 1 JujJ j->"! (Jl_j° ci!L___j i Ljuc SjujuJIj 4_j_i^___1I CjIjj-JII ^j-^- Cj-3tJJ 
Jl_J_ .«jL_ij-L3))j ((_jJllL-u)>j « t jlj-_L)) _£Jol (jj-- 2, ^ -J' UJ--^^ Cr - * ^3 {£^\ 4_ti_>Jl 




JS^JI pic ^ jyj^ ^iVI^U J4J3J! JL>JLl ljufc jl till Jul ^'^1 O^ U^ 

jjjJa qc ^u 4 " ,„ljji jLajjI jt a '^ 1 ^ * Descriptive Morphology ^ m ^JI 

Lo^^i jojlsluLj) ^y>^Ji juai ^1 *Uil >i£l 4_^J1 ^L-b^ 1 a' 

Lojlui ^l ^j&tj *Uju3 2U5UJI jj^Vl jj>ill ^ J3-**e ^j'j 11 <>* J^ >**' 

Cr b c ^> \ ^^ ^U <j^>e cy 1 PhD - fi 1 ^' l^ ^".uti *!;>&> ^y^ cLa^ 

u> l^ijlLT (ji^) «*uai i^is^» <^ijj ji j>^ul> jij^i ^ r ^ ^ 

jl "t^Lm CiX jl («Entwicklungs- Mechanik» SljJUVL 4_jq-^uIj ^Ll* ^ a 



' ' " * 



^jn.^l Cj^Uai jl^I <ya ^Ij^jlU ^U-j fj^y* oty ulfcpJ 1 C^ ^ %*J^ 

J3j ...SLSjj^J! Ll^^^I >a jl^Ij l^->)^ (^ V| j^^ V 4iu "George Wald 
jrt..,n<^jel9 JMxL 3ju*HI cjLV^JI cjIjwU ^iuu ^jjjL jl ( Lk/ 4i^u^> cJia^l 

^^£1^1 ^ 4jjIm,",mVI c-,uolJUU jLi^-^l J^=-i ^^ilt 2UAJ->^ ^aJaAJ 

^I^^L. J^i cJ>l^ Biodiversity ^L^Vl OeM 1 Jl^u7 :iL ^* J, t 1 ^ 1 



lies 



Up^JgjoJI 

<J-J-9 L»_L-3 aLj 4—jl Jo jJjbL^J « <Xj.jQ ^1 j "ill I Juk (J-usI ^Jli > 7t\$ 'C^^JJ It'll 

4_JI Lij_iil ^Jl!I) Evolutionary synthesis ^jjlalJI < ^ ^j" TI £>* oljua-" ml 

2 1 j >-> " t 1 La^wjJjj-JI fjO^ C-JiL£ ttiilj £ya qiXiW (jyl^-J if^juuaLiJl J . >•% ^ 1 1 ^ 
(yCx>*Lo 4_jjLa LztJua l-3j ,c r\\ tJJ^\ CjLl-l^JI l_-<-iL>- ^J_a La_)l«l Jj <>>A" ^pt>} l_Joju 
OjL£ 4_j3l£iU t. (Tjtl CjLlj^_*iu<a (jj (jy^- t(jL>.| (jyJLc (jr^iej V *_)l_j_i_o^ Lilljj) 

JJ LovO 4_36_jUail 4_L-aj_dJl JUbL±JLI JL>-I LA^IjJ (jLj J-J ^H"^' frl_5t_j_uJ SjLc <JjX-> 

. 4jja^iJI Art 1 1 1 ' 4 t n i ri iLo L&£lja CjjLS 
Lp^jjjj'j trill)) /_JL*jo ,_J3 4-uoL>-3 tf -*'JL) 0^° l>^-" U*^ <-H> LlJui ajuu 4 i 1 n ilua 

L-al mi"^I IjjLci (jjj-ll 4j^LUI (jl Lq_£ * Y * Jl oj-^' J<3" < « a <jr^>-j ^o-^j? J 'J^ )} 
^ ljjl£" «Tschermak cdLaj iVibj «Correns (jjuj^bj ((^j^Lub :rc-fcj) «Jjua» 

CjVojc1!I j^ja 4 1 <mJ mi ^Lu L*Ui Juu fju CjLuJI pic <j? j-j_C. ...CjLjJI »l <»lf 
Cr^J^J) , '°' ) ^ ^ '"' ^ fl ^ < <i a Lftlr ^tx-ualtJ 4_Lc CjL^ Ha II 4_<_u1j.} 7"VL-<-ajl LgJjl 

mJjUI 2Lul ju cjLuISJI 2uJj.> JLusraJl tjL^ ^^ i>° j^^l J* ^°J «Mycology 
,*Lc jlju ijlj-L^JI cLo-Lc {y* j j "i< J>^j fu (L; j "«<jtl L^La^) Prokaryotes 

^JLc 1 j VsAUU 4 a irtTI tfjufc aIj V "i ,,il Jul^j I jlSL^j i« Zoologists ^jljj j \ 
i \ o ig m; 4jL4_oIjj (^ r'j-^j (j-** (^1 4_3Lu3l Cj*^j "^ Cy* (S~\ Lr^ L^ '^ '-^ V'U 

4jujUeJ (jr^^J J J H ^"-^ (j-fl Cm ni\t ) ^X) fLc ^ 4J| j£±\ idUJlJ JLlx-^5 
^^jJj—j-jJI j-jLLxII CjI j CjI L^ljjJI (jiLsul l-SJl^j 3ji_jJlj>. J^al t a Jj1_5jLfc 

Repoduction jiilSJlJI 1 j-v^J^ug «»! ir>r^1 *JijLL=>j» JiLo ^-jjj-u cjLcj-loj^j 
^Lul SiJjLa^a ^j-^ Q3 ^J ^ 0^^ («-*5 . . , Taxonomy « ^jn^rJI roitj Biology 
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cJL£ \MY j»Lc AJBS 4_ e - i J > _ H Jl ^j-UU ^£^^1 \ <j «U Lr ^\ UulUij 

j-^- iA-p-jj^LiJI d) Lua-LsaJtjJ I jj-^ Ln-AljLC La tj$$ CjLuuIj ^jI^l^JI <^u^j 4_dLji3l 
^^3 ^j} Ulu (i CjULulLI SjUj^aJI (_^ajLu3->JI (jl_> <j^LuoJ rc^JjJ (jLS CjLaJl vl ^lr. ^jl 

JL: Ij-^j^tJa * jl>JI jjL>J Ll^^^-lJI ^ cjLjJI ^Lol ^i ^ qU ,„.;J1 bljj 

1 J'Ofej ... JilL) 4_LaL»j jjja (jljj -N.tl /cic JLaej *J i <i ? u i4_liJ^LSju-«i ^,-Lc. JLbLi_>JI 

fi,,.q jl<-j"miI \ <\VV aLc 4_w^iJI 4-lqjjI^SU 4_i_cUJ1 ^1 . (iJaVl J<j^ jIjlcj juc 

Ci^LfcVI ji ^jLloaTI 4_L>.jJj^iJj jjlallilj 4j_uJ1 'O^ f* uC> <*-Lst>» tj :;t ^ olfcP*-^ t*^- 

.Population Biology 

(jl-3 (Jl— >• (_£l (jr^-J { JJ>"' <f *-*-*■* ^J' J I— *-^»' ' . f .' '-"-M CjLuJI Lj_^.jJj_j_jJ J <t "i i n 4 
4jIjjJ1 a_co5 1 q'ia AjzLc 4-l>.^1j-u a! ixi_£)I ^jl Ijjftjuajlj p ' ■■ ^tl lJufc >J^H f>6 '^V 
j£^js (_p^*l 4Jj (Jj '(J^ l£Lj <— iJL^-i (oJ CjLjJJI *u£. £>£Jj . jjLio*Jl Li>.jj^j /n in^j 

Herbaria CjL_Ji_*JU r,\\n LeS i«SjL>JI jlsLiU Lj ^^jj» JL^a ^ Sjl j_-waJI 

(j j Jr r»o ^5 LfcjjJu j»j-^J CjLJJI /ci^. CjLjjjJj (4_jjLuJ1 <J1iLcj_4j>JU th<i->- CjLcLsJ 
^jja JJ^ ^^yS 4 I^llu-i CjLuJI ,q1c. j»LwfcSl dJIjLaj il-L>.jJ^_i_Jl aJjuI aJl2uJI ^jji ju)-U 
Lija 4_lvLl)I j5£\ tc-ljl^I^ (Jj <QjI£L>o *X*1\ \jJb Jjl ml Ju9j tOLjLjaL»Jlj i1j\ jK.1I 

A^LaLiiiJ ^jl 4jJL5eJLcuJLi (Jill <^\ i^^-")U j) ( ii i cij^aj 3juJU>Jl JuILZUI j_CJC_u^i (j-laj 

LjxjJjj i (irtTlj <_floijuaILll^ ^j^ mi *ili (JILa 4jJl_lLSjJ1 pj(^-iJI ^1 <ajL3 LlJljLa <L>.L>JI 

L)j Will I j iCjLojJjtJ,i tilli jJILa oLaLlLo ^jja j-A 4_uaitJ Lo Lt^. jj j_uJ l pj(j-^ (j-« 



t 



Lj^joj .tJJ ...cjLljl^jJIj cjLjjjJIj Text Books <j>iU < . <"< ^j ^ jfrL-ll jLLjj 

__9 4_oj >--iU CjL9^LL>.VI tp >ii»J 1 fl) jt <jl_3 lillj *_j<3j i4_jj j )JlJl CjIj^-jJ,! 4__jIjJls 

__J1 ^Ll^ <<J-J1 l__* ^ 2l^UJI __VL>ai JSJ r j>U! Jji*_J1 jU_! <j! 
Jjl_wL__ ij^ij i^-jJsLI- Jjj_t ^ -*-■ t c_jLi£UI 1jl_> ^ 4_^LlU ^a j-£\ 4_>.l__x/a 
_>£, 3_al i~s-i "ill fu&lill ^j-u plj <,^i H 4 t j 1 U I 3jjj .us <_)__ 4_ajL_JI (Jjj 1^ d!l <___ 

i^jj^SLlII Li—^jJj—tJij t h u trt "ill ^ :Cj JfL_?e_ja 4_jljjV ( _ y ->-jL$_) jJaL^u (jjj-o 

.4_jj1__J| t j q j ^i A ^ t 4 1 j ■ Tl^a jj U" ' 1^ 
u ^^-Aj it— jLjSLII 4 aj n a (___ L_j_iJ *.L>. 4 Un 1 j^l <j' *^i' A?' (jr-^J 



<_( i < 



4_L_>Jl *_jLuI__J| (jADcJ £(_— — ii (J^ U ' ""* "" C^ CjVL>JLi ;j^*^ ( J_ii>i_i ^^Lo-cl 

Lo J^ djj >>jJ.i J-«L*JI jj* f^jjLs^l\ ^-fllJ^-JLfl (Genetics cjIjjjII ^lc L&i-cj 

(Jjj^"t < " Cr^' 4 1 j ^tl ^J^yj (JT& *u-jL_ >J1 jjJuLj (*J-aj J] < ( _ ? _*_l ^t__M t _)__3ej 
aJufc (JjLjjJ (jyi^lt 4JLj__J1j t.^^fTjl^jJI 4_!_}|j iojaj (jr^.5 t4_^_m->. 4_i_j I ^j-Z- 

4_uj)_*J1 Ll^jJ^_lJ1 _)_!_ fJ^) Growth of Biological Thought ^-^.jJ^-lJI j < ^\ 
.»_tb£Lil cdJj ^ Developmental Genetics jj*j ^^o^JI ^^^-^-"tl 

j^lj^JI j un ^n i _ ;r ^ (jjj O^* ^ J-'i3" J ?^ Lljv jj^-l_ 1 1 I L^3 yr tS>~\\ JL^J (j^'J 
^jjo jJaJjl oj^j irt) Cjjjlxm 4_i^- jJ j_ijJ I CjLjjIjJuI (JliVLa-jO aIsjl^i i _ 7 ^ 4_ijLjj>JI 

Cxj*JtJ>.I I JL^i^ **. l^t a J^oLtjJl (jr^" V^ Cr^' 4_o_l5Jl1I (JjjudLcJIH ^j^ 1 cP^^ 
j\\ \ i ,~% ATI ^^ C< <S ^j|j t4_*jj|jjLll dJ_^J *__)LjSj! IJlA ^j^a c_«_>L>. ^j^j ' ""' "*•" ^jX- 

^y3 4 Jit M.L^Ji Cjl^l t'ulS^fl t^ 3 -*-^ <jt^- *$ '^^ Q^*. 1 t" 1 -^^ ' " "-^ ?Lj-uIjJ!j jj- ^^ 

aAjJIj j>LLuaJ9 4_>JLjtx ,jx. ^j-j*ju j ■>-tTo) ^Jil t 4_i-li3^>iJl 1 j >J^JJ .'^ (J^-^ 
(JL>JL 4 i_liJ.1L) 1 .<-_->! ?_a_s___> u-fll^ *) rVI |j_4 (J^*J ...4," j aJtLi j^.jLw! Jyi 
j^-JuU JL- _;t __L__5 ...(jfiniTl (oitj Neuro-Biology lt _lu__JI jL^>-l Lo-^^_u 



IMS 



r.'aB&i?iSS . 



4Ut\)4 i4*fe\l\ ~&*k\ ' 

oLpjVl Lr i^J'L < <n Lo |^i j-a Diversity p^JQJl 

Jj-uLlLj ^^Jl Lilt JLJ, V ">■ "<tL)J <*LlJv^M rfJLc ^3 
(J^ujI \S\ U^-i *L)L- *ji_IJ 1 (J^_j£Lj 2 CZa_J_^>* tLuuiI> 

. . . 4_j_i_j_Luaj '"'' ^ J *\ 7" A tj-^ tiJLJj Jjj-^ ^— * J^ 
LLj1j Lllj_^. <j^a <d * j . Utl ^^ UjJa_) 1 i " j *■*■ *<* 
Jbua S^AUiJI a_L£J LlTi^^jljO CjfjL) J-flJj ' .^ ^"^ 

(jyZli 4jJj— oil (O^J^L>.j ^.Lul -^^-b CjIjlaLui a £ya 

J£ £ya l>-t-^->^ iJL ^>Jlj cjIjLSJI L^-j-3 I^jL*. 

4->J tJI dLJLl cL_j_^.| lJLmi " £1 ciiJj l <-rt f 1 aj 
1 m 3>-»-A (jJJ j^>-T 1 JLt \ L_aL^I (^ JJ1 i^-jJUlj 
^j^"*- * '■ Lu 4__H_JLj>. l_a fCJ . . . *: L_j-_>- V I ^JJI 4_1j 

.4-ucbU! 4iiMill ujl?-^' ^ijcul -tt>ti 







t Taxonomy < h\h^"t\\ ^JLl jJt ojjt\^l\ aJu* ^uljju ^Lkll L ^*-^\ JL>JLlj 

aLc (jyilj*- Ju-a «Theophrastus ^j^il^l^j-uj ^j^jJLLa jkrnjf» <_£ju ^^ ^Ull 

^j-u^jJLii)) JL*£.f JMi* t>a t4o jt^r jLaojl 3j^3 <x3 ,^m< ^JJl * Renaissance 
aLc J& VJ L^JU ^m fJ 4_u£ 3 ,„<"» 1 a"h *( \ VVA . W * V) «Linnaeus 

j^y^ \ <\ $ a 'J_3^ cHO^f < rtj 'ti,n "<11 (<u-C ^) <i " r it! jcj (j^s^ ^Lj^ J' u " > ** t Cj^tJ 5^_*j 
pjiU j^y^fc. jJ^_uJ 1 a^Jl^Jj (j-uL^2i j-jc^>* <-LUjj ijljuoI^ /SjjjLy.U 5^ u'itl ^jj^Sj 
jjiallJl 4_j_Ja_i!j pj-^ JjJLj>iJ (Jl **■ .a (jyS 4_j_cu_uj '" J^ ' (j^ 5 4_u», <*"> Laj 

jJi_3 Ij^Jj icJtx-ajJI -ij-^oa <j-^ j-Al J-<i-C ^LxjvVI pJ-LtJl 4_<_uljJ (jl <_yi£- 

4jj_iiaIlJI t_*Jlj^*JI ^_\r « Taxonomy » -*1U ..-> * ^ .^>" ^ ^ji «(jj) » « j <i > »» t-j-Tl^I 

*^'^ * J>. ' ^ <, -'-£? Classifying oLcj—^-jt— « ^j^ cjLLjLSUI * ? clj^j 4__JL$__*J 

*i o ^j 1 4 ^j*'"j ^->LuL£JI <-al < ir-^V 4 _j_».LiJI 4_^ijjjl)) ^^Ic ((Systematica 
a A j ^ *^\ _ « Systematica » -- 1 U , ^ ^ <JLa_*-!L<_J pl_iiu *u <j-«j *« 1 <jijj oLJa^LxJI 

(C-jJJ| ^j^> a i^ -w jJSJ 4JjLaJLl 4_<_u1jJl1i ' < ^ . X**< ^ (j\j^^Jfl_j_J I £^u _ ljufc *_tjuloJi 
eLaLus] i(^jj_Laai! re-jjLJjl ^& Ajl-o-jjlusli CjLcj^je_a ^jjs 4Ja^J3 Loj 4J^J Lo J^-lJ 
^j)^ rtU lJl^JJ . . . CjLlj_qj*-a j^y^ L^ojJjJ^ CjLIjLSJI lJij^jlj t j>3 tfj^J (J-l^u Lo (^1 
PjL>^ LH 3 ->A^ *^^ IjLmT I Igjlf- J o"l»j 4-li-u-uj 4-<jLc.J < rtj<<^"(tl ^olc (jl w-uajj 

(<ilcj 4-C^jij)**< t t.r.ri11 AjljjJIj i4_ul_L1 P-Lp-^lj * Aj^pJ I Ll^ljjL>j| 1 $'tA Ll^jJ^_uJ| 

4.o^ ^ (jl Ttjuajj IjlSLikj * . . 4_i_Ljj t j>J I Ljj^jj^_ujI L-jJI^*- ^ysjaj J^j t^j^j^} CjI rt iV^ 

,aJLjl1I ij^J 1 (Q(j^ jjjJaJ ^^3 4^ubLcail (J.<wij Luaul 



^■l j, Ji VI »jQ JjoLjljJI ^1 I mJL-uo j - 4_lj<5j..jJI LjjLj_>. ^^y^ _ J-Aj ' jg * j * 4_S jJLjJL I 
aI Llilj^l CxjL^I *\j-i-ti L^JiJL^, j-J^ llli l_jLoj_L£a^>- 1 1 )g jl^ l_3j^jL11Ij 4_JLj l_i_lt, 1 



LlA (J^j) ClaSS 4_ujU3 1 ^ j.lf (3 J 4Sj"nTu a CjLLlo l^ij t tiaJjJ <j^' Cj|jL>-jJI 

.(classification uioiuaill 4_*i£ dJl£ 

A x<i >:,"<!! CiLcj-^->.t1 ^^j-^J CjLojAjlLI jjJ^Jtj jt ^ > cJlSLjj Ll_^jJj_ljJI JLte^a (j^J 

. (—jJlaJI JLt£. I^jJjUTjmJ <l£.j-Lji *_a tlj,j< fit 4-t-ujLjejja aL-u^T ^d CjLojIaII 
^1 1— mi i ^)j ;kj1*J1 I jufc 5 t j iV> Jj^v (jjLlJIj cS^LrsJl ^ jJLJLll IjLfc -i>^J 

^LSLxLl^ JL>* ^1 ^i^j i( ^ A £ * ) Whewell Jjj>a juu ^ <?U ^JuJI 4 A <<,>La 

< " < n ? < <r< jj^\ jlj-^^/1 (jiL 4J&^L<-J^1 iJLu Jj-^ ^V 4lii "imic cLojlio l_AJu _V 

.4_i^l ^U j-A 4_j ^-j-Ij) j jJ 1 cj^?Lj>JU ^j-^ j-lj^ ^^a ^j-m j3^J1 x ^ *< t La .^pL&juVI 



MI 



Lp£J9£jJI 



I 



I 



^jjLill )t-jj.u.i "i \ \ dj^Lt-A ^^3 ^-jjIso-J <j_«j*aJLa lJLA^ . . . ^ jJLa CjIJ Cj L>- LiZLi_u I 

.2LuLpJI cjI^MjJI aKjfr 3jLc)/ ixjMJI cjLo^LJLI ^^»i; LjL<y -Y 

1 #"" "lj N (JjLJtJj ;4_flj^LaJ'j 4_d_^II 4-jj|j) U" 1 1 j ^lj t^TI ^0 JuJLaJl /j-Lcj -V 

(J!i-») 4JL0LS 4 j^^lj-jui 9-^j-aI 4j uj ll^ 1 1 CiLajli oil ^ i n ijjJl jJuuall ajfc _£ 

-((jlajVl <— 1 1 n 1 )n («-"^J 2Lj&_j_>J1 L^l \_i^J 

i4j1jjJIj i A n 1 1 1 j i-icLLU (»>1^J i5_jj|jIajJ1 4jo^>J! »lj a,„i$J1 : JuljO L-^jJ^j-J 

^ 4-ojjju ^jj La ' *r,.^\ ^^ 4_uli]|^ *«Macro taxonomy «(3j^J-J' ' *j.: 1 ^r.\\ n 

Micro «j-_l-aSJ1 <_Ji_jjLua_lJLj)) ^j^a-t-uJ La jjS> I j_Aj t4_(-ujL?e-ri-a ol_j_3 ^^ pla-tl 

aI_£ _ t^G^la-iJI g- 1 a > j-4 ^JJI _ < rtj m^> "ill ^ ir ^jLa *Ji ^j itaxonomy 

5 X\~ ^- a 4-L.La-r- ^j-a CjIjjU*v L^JS ^JLjJ^kjj 4 n '^Jj f>^^ Lr^" ' * A ^ *"^ o] 
^>s t ^ A rX > LA Ij^aj t nj n^t "lb (JJLILtlJL 1 CjLi-ujLava ^j^a La^_j_c ^J-c LaLcJ 

Lj-cb j I ^a:.^ :4Jal(.n jt cr-L*-* -j-jLjJ'I L^cjj ^ n g j _ Species 4 aK ^jl J^l ■'■•« 




(jP^Jj^tH-M £^lUI 6juiIj^ :<LjALcJI dJLlu/l 

_aj Lr JjVl ^j_a j-^jjl 3^_l_l<4j (jjA 1 ^U t " mm ^jl tl>^^ 4_jljI_jo 4 a K (_ 7 -Aj 'Kind 

J^jO (jL£ JlHIj tj^^L-uLZJl 4JLdij 4 4 (i aj tfj<if jj-a cLlj>.^(I jj_a d1j_<-u ^^C- j-±*-">'j 

I tojJ («J (j-^3 tflj J r £_)£. ^ ft "i l n A (3^*" -^ » L-LJ>. VI ,j_a pj_l <_)£ jjl jL_S_J_*Xf 

4_*3jLlo ^j^o 4Ul i 4 4 <a.L>» LA->-Jij (Jjl ^Jjli fjj *»- a» ^-A (cpjjJU ^jLi " *" 4* VI 

.(>£jjl t jjt^ ^JJ^ ^■J-A ^Ij-Si ^J-J (jyJ-H ^Mjjll j^yl^, (_£l) ((4_tjJ^> ^1 4 < .1 <Vt 

^_3 t (jr »l«jl 4_a^iba_i pJ^-M 4_jJfeLa ^,.3 ^JLlC lLUu <jjj.il J ^^ ^-^ tCjl-ujMlj 
4_iiJlL>iJL 1 j L^Jh > \ gjl$ 4_^Llu_lLl jljJs^l ^ja icj^a-se^a - 4lsL4.u jjij _ 0j-k-» ^^ 
j_A Lufc l_3^LIL>-VL) Jj-laJLUj ...^j^-I 4-£,^a^ae_*a <^l jij-3i <j_a Lfc^-cC. £yC 

^j g 43 1,1 I jla JJi jl1!j , (<^>*jL>Jl J£LiJI) 4_l^.^J^3jjI1 ^j>U1 ^ tjjLt^JI 
t 4ili i^j ij_«i_c «_i_uLiJl (jj-SJl tjjn j j .V^l <"il~< II <^jj-^- - LtlLc Lcjj - I juL«-u 
<jL£ (j^-^jJJ! tj^j jj^^d jjb Lg-c L4JL1J cjL^>Ll>.VI J^j l ^jA\ jIj^sVI <jLJ& 
^ 1 n j La jjb 1 jlaj variety :^ju>I I j^'^ J)^ ' Llo-J kojl^-^J cH - "lpj j 'J^ w 
Jjbl j^M.tJua) pjiU Essenlialistic ^^jsva^Jl jt Typological ^UoiH *j a*tl 

. 4 1 ti 43 1 jJbjj>Jl /^ 4^juulua ^1 4^j1 ft.uA Jlj^t ^j-a uisJClj p^J (jS _1 

.4jlJL» JjJuscj pljjVI £ya dl JnC Lo J^ ; ^ J <^n?a p^j (J^ _Y 

. (jLajJl j I ^jlSJLl l_ aJLo-l 1 4$-<z CjIjoJI 4 ti i^> 4J p^_> (_p _V 

.«natural Kinds ^^*j^tl <_al m^>^1» 

L>.j_iJ3^ c- jJLil jtjj ^ a\\ IjUb jLi_4x3 ?r (^>"tl j -miX. j*_ojLjJ| Q^-iiJ' j>j) (^r ^_^J 

J j (4i"tLj «(jjjl^» 4J ^jLjuaj La j^t£\ (jyA* 4_jJLjJI 4 V\a \\\ CjjL^ JLdJj t IjuljJLa 

CjLL-C ^j-a J j '> " TL> 4JjL1j Li 1 <>-sj <^s -^-j _ 4-j-ii l^_iL>. CjL_<_u1jJ ^j^jLj-uI ^-C 

jji lJoSXZu fl>»Vl jj! j£p uiiJL^ jjL^IjjJI ^Jla ^jLL, q\ jl _ 4aL>JLl jjLAjJI 

1 ^<j^ lIj-jL^ 3jL_>*ljJl 3^ j lu.aH Jlj_al ^jj (Jj tj—>-V ijLSLa ^j_a t rt I "1 -TtJ j-j] in C 



n hu tn'tW ^Uo fTI ^-Jll (j,-^. 4-jjlS 'ftl CjLusIjJLcVI ojufc ^1 <Lal '^>VL> 

<— iL^M "( ~>-Vl tj| Is] 1 4 j rt Mi <~n 5iJ >-j-^ p3^-l -l^^-^>* ( *- jL * 3 'J lt^ 3jLji__aJI 

3jj Mir (>u jl (LajIj^I ?-j1jJIj <jyj-J1) SjlvIjJI 3 j^-uTo*) I (J^>-!-i 4_i^^J j_3j jJL I 
ijyj oL_3>Ll^VI ^ j^£\ clu\£ Lo 1^j-i£ (Kind ^ - - a\ < v, ,^fl ^^ u£>^Ij 

4-L.^Ja jjLA^. ^y-ftj *« sibling species fjJJI ^ 3^i*f» oils plaJ? <-fll m.TsI 

CjULulU <LyLjJLuajJ I <JLi Lc^4J>JL 1 <■— iLjj)~ <.<i a {^^-^-1 (jj-^ - -A^**^' *La_iLijj ^.il mi*H 
J_aJlj>JI a^J^aJ 3JljJl_>. ^_uL*_xi t j_C Ct.Tfr, ill ^j-o JD ^Lfl tj-^lj * tC - 'L-^J-f-^li 

Biological species concept cy^&Jj? j jtl fjlll ^j 3 * * J /«< LLa j^j 

Lc-i-3 r-jlj-^ 4JLL3JI 4-x_AjjIail ^jLji-aJl £yz \c-^js^sc- a » 4jLj pjJJ1 c_3^-tj ^^i 
t—x-i-i-aJ 4JjL<JLl CJ 1_C^_^>JL 1 ^j^o LAj_j_C £j£. ( l-LU,.^- j 1 jl.mLu ^Jj^jJLlj ' d*J.* 
IJlA 4_Lj>.^Lua A^-dJ 5Jloj>.^JI 4.1 j i "3-1^ .«4_j_SjJLai ^1 ^ J ^J^J ^ ' " * q lS^'J-^- 
JL^^j lllU)> :JlLfl 4_uj)j!jl1! 4_i_L;U^J1 4il^f (^yJ-^- 4_iL>.yi 4jjL^a ^yA aj ^ n U 
^i-4-i 1 mi "I, I ^Ij^^l ^j-a <JLuaJLa ^ a j U ; ^ 4_AjaJoJI j^^ J^^J ^ IjUL))^ «Spl^J( 

hybrids tj-^t-^l 2Luj(jj Li! \ $ n m.<1 ^Lv^/I^ $*$'j^ 1 o ^ J-^l TiH ^^lLLoJI^ 

^^^ tj^^ CjVLj>JI ^JUk tJlLo ^^ 4JJ.JJLJ3 ., .TjJjJhJIj j^j-q^>JI ^jo ^jlj^J ij^a 
fu ^LUI Jj^>J1 {jjz jljljI ^\ Ug3l j -v. JlIxu V ^j^ 4_Lui !jlj^5l S^LjJI 

. . . (^AJl^ j-^^s P>^' t>° ct^t 1 ^-° o^W J-"Lj^1 u^- 4 ! J^e <-'j^- conspecies 

^1) ^^ >lj_lJH ^Ij-fl^l tjro VI J_^USJI CUj^L-^ j_lX «4__JT)) tlJLL^_fl Jjj 

jl-l^w^JI jl o >>ill 4.U-^>o speciation ^ol ♦)! ^Lul^j gj<"U 4_ul_=tJLj| Zj^l-a 

.4_U_L>J| 4-LJtS vHJl />XLjL><J )' v <Ct-i-u 21 



:>Jjfe£iilis* 




^c 



■ ^^J&H-M £9^JI Ouuwlj^ :6uftloJI SlLlhuI 

<LJLi f^-iiJ JUJ ^Ji aj — g — oJLl t h.ir>j ^j^S <_<_( — uJI tc-udjj (Jl "iU Iji-A JaJj 

Oj a a\\ tjyh 5jjSJl11 «L_j-j_j_<_uJ I 4Ja_*-ul ^j£. 4-I^Jljl-c CjLL>.L uJuqjmj ^((^yjwjJ^-U)) 
aj 3 <i U (JJa (^ fj-^^ L^aL-usal] Jy.t t a (jPJI <Jj^>>Vl jj^ajLuixi^Jl L»l ... 5-a-iLaTl 
Tc-a^iJlLS) ^j>.jJj^j^o jjfc La 1 g'tA fr'^-wj 4-jlojL^: CjLsju^ _S^_^_jO (j^S i/QjJuaJI 

4 j uu £^J ^ ^jJ^-j-Jl JjjJI S^£j3 <CJaV Lt 2LluljjjJI C->1 I ,nVl JUXI <jl 

<jja f*£j-JI ijy^- JwO-TlU rjlj Ml 4_LjLoJI j i.f j-jI mi til JLjJU>o ^Xl (j-^» Oj^J 
aI <i IlAI ^j^o ^j^fl <LljJ_U (JH->iJ 4Jl mi .a dJu^_3 t JUxl^ <j^-° Cr^ ^ JLj * ^45^-J 

. fsLjla^ill ^jjLxII £y* \jbjjLCj ^J^LuiJl CjLdjua 

jjb ^UJI ^rjlj^l 6^ Uj • Wj>^ >i^3 j£\ cAi^LSJ! <JU. ^ysM :urOlL^ 

jlj-flVl (jrU ^^jj^jjll ^jl c " \\ CjL^jJ 4_3j_tl 4_^j " rtll ^^-LaJI jjj (-..; -^ 

-, St 

J!u (jL *JjJI j-a i^j^ljJl 4^jJL juu j^litj fJ (clones cjUt xii'inU Su^litjj) 

>-il Mif, -H^J ^J-^ lt^ "^ J"^J JJ. 4Jijj-LaJl jfi-LjlaJ 4_»jJt-uaJ 4_uLlJl 4JL>JIj 
SjLjlS! ^a (jj£u jjLJiaJI d Jufc J" q *^ ( L_bl^JLx 3jJL_3t^ 4_aial>s ^^ J_>-1^JI fjjJI 
CjLjljjj L^JI i pJ ^- 3jLc lJSjju L$Ji-£ 4_uj-o 3jl>^ W-^ 1 t - J '- !L ^J >^J '?^J>^ 4ju-uIj 

ajj ^1 Mitt! ^ 4luaIU dl, ,,!,,! ^ 4_oL>- ojSu La 1 ^ u^ cjIjujUIj ^subspecies 

«Lusjji (jr^ *<iilJJ ^-a-j**!^ OjJLx ^L (l!jLLi->J1 J^Lp (^M j-0 til r-jl^jJI I^mi 
1 L$ (oIL'Q fj^ (Jjal^JI «-jlojJ! JL>-Ij (j,^* jJLj>.| 3jiC Juu ^^^jJj-djjJLl ' ^«.^"lt 
xuiaj (_£JJI pj-t^' O" fcJ-*JL!^ ... Lfcj^SJ CH- 1 rt ct-^^ (jy-LtiLuJI J[^_jlIi CjLjJI g-j) „mi t 

^jlJI L^ol t Polytypic species daLw^l j, \ «" a Li^j ^mn CjLlj^jLII ^ Ijjul 
,«monotypic iUo^II jlx>.j» <Lu < h '^3^ cjLnjJ ^1 ^ j . » ^" 1 1 J >f ^ j V 



4_u*IiJLa 4_1jjlJJU jjL!ujl1i oJLA dJIj Lai '.JIJjjj JJJJ JuJLk.^ t LaL3 Vljjul Li^l^jJL*. 

t j£L«u t->L*£>> >^"" L^jfj full species <j_u_yLlLI JSLt M n^t Lcjj j m»"i jjLjulII 
VI aHj V 4Ji_cJLl tfj-A ^^s /a i ii"»J1 (jj SJ^LcJV! jjuCU jl^Ij f^j ^ L*_-a I ^ ^ < x 

ijy 3 L^J^>- 1*^^*^ ^Ojl^- 1 " o*-^ tx-LsLS (JS^uj Lbj_Aj^>- w^j-ajw t-^j-ii l^ 1 -^' *-^ | jJI 

j^jjl jLfuljj i(((JjjLAJ f.\ a ill 4j^jj-c 4£.j-»» L^JLi 4_i£:jiJI L^j-£ i_ Sj-fi <^A\ 4jLjL£ 
Jl— 3 4j] (Jj «77jl3^-^ lH 1 La^ <i 'J VjL.i,.", a 1 " n aw 4 til" ^U f !^_jVI (ji_j ^jl 
4j n j n^l fl^JVI £ru *L^jJ^jj-ja 4-ua-j-ua^. ^1 ^^ <_3^<Lii>*Vl <jl» : Ju jLJtllb 
t in, <^> pj-ill ^^j-A-j-LuauJ I a-tlaaJI (jl jJb IJuk cLjo^LS ^ it aj n(^_t_<-uo Jji^Sj Ju£ 
...(^Li^f 1 <i <j in 4_Lo LiJLufc c^JL£<jl) U^^J-^J^' l-3>LL^V1 4_r>.jJu 4ix^Jl 
Sj^ <i!l <j^. L_aLu u W" JL_J3 3j-^>-L_lU 4jIj1 " *s ^^a ^OJJ^" U' c t < tI>-*-^ O^J 

. JLiaj Jl>- ^j 4jt"ia.llu < n i <Vn 3^3 ^j Jujlj i 4_ijv jJ^_uJ I 

JLlljj t t j_J^ Ml til (jjfl (JjVI C'iMlj J Ml r ^Wllll "ill (j>-^^ (In Cr*^— ^^ < ^'^> 'tl (jy^^ 

jLjl^ 4j^^Jj_iJI ^^ajl (n^JI ^^k. Naturalists ^* J.'^TI 3Ijj4»j t>LL>.^Jj_LJ1 jl o"fJ 
«PoultOn cr^J)) J'l^o a^Lc! l_)Ll£ 3j£Lill dJu^J r-Jij J-aJj tLj_a_jJLua3 fj-^1 JUJl-^-TlI 

jl^Ij m^! (<ujl2j ajl£. ^ ^>J1 L:r l£. «Stresemana o^ji^" 1 ^ (( K.jurdan o'-U?**'^ 

aJ SjS-flJl JJL4 tjLfl (Jl->- m^I (jj±£-j J^ " '^ ^^' *■ 4 (j* I JJ-Jtjd L-L^C-mj LdJjJLJ rc^jua 

<LjLj-u3 <_jLiSl]l IjLA ciiij^a rj-^ 1 ' LaJuc t ^ M * aLc ^^ VI 4-jjqj^.>JI 4n i/-> lmh "^ j 

J-ualj ( n J Mr-Mil rflJ^.)) JjlJJUlJLl 4jLl^ ^JiJsLjLJ liilj JULJ j_JiJ 1 a„l (f AJ ,t_iu^_JLjJ1 IjlA 

t-Jlj "< f VI l^Lc j^.1 f^ ^1 j^jo >1_^1 JL^L^ j^I >LaLc LiJLL4 4jl ^yk. 

: L^JLu (j-aj L^ 4 j^aLlXI CjLjj-^-lJI Cj^L^j jjfcj VI if-jJ-U 4_lj>- jJ j-l-lI I 4j^ l^Hlj 

5 mj yj\j, a\\j Evolutionary 4jj,jIalH > Nominalist concept 4j^ «i , m "A\ a^ U'A\ 
(ja Sjl^Ij JSU JljLa <Gl j^a (*^jJl c^-i .Recognition Aj^jjLUIj Phylogenetic 

jl <Ujl3IjJI jj^a JlA^ m^Lj *-L<u3 V Lu-arw I4JI V| ^^tll (jy^*- J^ 1 - 1 ' CjL^ialJI dJuk 

. (Lp^aJ^ijJ I 4j^ l^?ll ^^ j^\^XH (j^l t^jIa.Jill ^jjjU'U 4_L>.^Lt-aJI 







i-pgJ^^jJI £9juJI 6owlj^ :1Lu&LoJI SJjjmI 

LlJaj iNominalist Concept 4jj <hh"1I AjjJaJLJI ^^ cjLjtVitl ojuk ^jlj 

igr JujI ^j^Aj 5jij3 ^^^3 pl^jVl Lai ... jljJs! m£$j-u 3t nUtl ^ ^^ ^ W 
fJLuJ! J2>\ m.<". , J VI UJ 4-36_l1j V ^JJl «^I^JI £>-« tfJujj La 4J ^^ JL>ojI 

4_uUaj^_Jl cjLLiJl ^ Jjjtij (^AJI jjt iiiUi ^yl^. LUliLoj t 3t nUtl ^J^j Li*^ 

4_JLi_i->JI <>JLAj . . . 4 ♦ j i U 1 1 *JLuz> ^jja ^Jt (jr-A\ pljjVl £j\j J^JuJ>JI J-jusJ t^ 
JuLo SjljJLaJI 1 uj r ^JLl.-*- ^jioj) 1 < iij ^jljLc (_£JJI ^jIjuJI ^jl-4-ujVI jjl LkJu^j 

j-jj-cj (jyS SjL^o j^uoLaJLI ^^JlJI ^ • j j U 1 1 4±.l>-LjJI i j^. <JJLj V i^j^?cj>Jl j i^>tfl 

.^JJI JUL.J1 4jj1j (>a oLSLUI ^1 OjlA^ bi^ Paleontologists j^aL^Vl 

y\ im c <j_* .U^ 4JL (.gjjU'TI pjJJI « Simpson (J^mijomim jju>. \ W\ Ac ^j 

ljL^J 4-imij^jJi 4 K nit! j ij^LajJl ^1 4x.j_i jl-o Sj^t<_4 ^^ajLua-i. «U CxjjSj 4_4-)Ju9 

^jlSLol (»Jl_c LlJj r,i h\ V^ * Lineage ^jjU'tl JajiJI^ population 3j._j m. til 

Jj-jJL^o fjjS (j fi Vj ^Jfc Ij_jj>.1^ i4j^jLtiu^tJl CjI jl J-ILaVLj ^Lc-j-oI La tj^_j ^Jjal tTJI 
^ylll 4 j (i j u^lTI CjLc.j-q->JU i j^ ^^IfljJl J » j 1 1 (jyic J^wL->J1 P-u3<$ J-*^) *L5JLA 
4 j tr\"°\ t_J 41aL>u jJb tiUj c_<-j-*-u Jj»J^ t(4jl ju L*jL^ Lc^J L4JU J^ jl j"r I (j^Lqj 
4_j_*_ud1^ ^Jl t-JujVl 4_l_>J1 pljjVI ^jV ^jj J t^T< 1 1 Ji^lj ^Tl ^jAj tp jjJI JljJl_>o 
j^j_>J| ^juojJ 4jjLse_x iSj-'-u <■"« mi jl Sj^ U'JI /> t ^ *3 ^jjj ...TLkJUvj j-j^L^-VL 

f ^j ^1 3l_tiu jjl ;4-jjj)!n"ill 4j^-kii]l t_jl_3t_t-£>| L^J-Al_>o (^jJ' Jj-jLLsJI q-&$ 
^JljvI ^l^_3l ^ ^yJLjj, t "tl j j » "(!l (^j^t ^,-JjV! -u^**' jU r (^Jlj^L ^cHj J^Jus- 

.Bj^w^JLI 9-IjjVI jjlc (^ ^-iLj uj J tly 1 ^y^^ fj- 1 lt^I tJj- 36 -^ ^'J ^ ij^LioJl 



L£>9J£juJI 

(j^? (JjL£ Subspecies aj^j *> m> .^ J^ ^j-* L "< <j izu-se-t * « {j-^j-: >■ L> V L>- » j>->- <_y^ 

. P-t^jVI JJlc <-Jig.l <>n ^1 (J?.yp 4-.lIa.jlH ojufcj t^jLjSUI (J-ojSLo p^j ^1 J^tlu 
Lcj 4_ljL!J1 4.iLq*Jl \jtj^\ i<~\ A i (iju^'i tu J*" mi U \$i °kA^ Lr^' *— tCljJU ^ lS« <tj 

«J <j-4J i4_^>>jjj) j_tU 4jjJaJj| AL»T'it>l Sj^j j^^A (jy^-H (_jJj j! Sj-fcUiJ! j-A pljj^M 

-ij-^>i JjL^ijj *J ^J ^"i-^. «Apomorphy 5juji_>. 4_j_j_j^jj 4-i_jJ^j)) 5^_ui_*JI ^^3 

0^)Lui tj^j ((Rosen OjjL)** ^^-^ " f L^J*-^ j) .jc, '( 1 1 <jr-Lc- ' JL_j-^J L^- cr^ Oj-J^a 

dJLA jLSJ jl*.? (31^ Jl-oJj t (4l^1 ,.ill <r\y$\ ^-£j-* <jJj 5l_JL>JH CjV^ mi II 

Jj^ J£ <jt La! J^j 4-iJta-JLaJI 4jJLu>JI Cjlj^alaJI CjjJlx oj!& ^jLt 1 jj^ 4^JijJ! 

^ JJl ju>J1 ^yij c-J-usj U^jL) Lo oj j. mi <r ^^ ^ m ^-Jl ^.j jL" 1 1 4_>-jj ^yJUi aS1j>J! 

4_a_Ja_Ajl 0ju4> j^it^LlJ L-5j^_uj SIjuJl>» Lc^j j lj t"j « ^J-dZLuiJ » jjV <?jj)^l-> L^LkJj 

Recognition Species » f^lJI ^yi^ ^j— *-^'» ^d>^ *^! p ^ .'" ^ b ^ -^b 
I4A43 U£" 4-o^y^ijJt Sb^t^MT 4^iliit^ 4JLu-a L$j^£ t>c r>=t3 ^ ^^iJI Concept 

. [4*43 *.Uul a^ VI 4Jllat Uj wH.Peterson ^j-ui^Luw 



«£L_A 



4jM_j .1- ^L du^j rt a Species 4_«iJf> JjJ 4__* JjlJI «^1jJJ ^l^t « ^ 

«Sp. Taxon fjiiJ 5jnji>^"itl icj^j>Jll»j «Sp. Category p^i!l 4j^»j «Concepi 

i4j!Ail1 CjV^JjJLI o Juk £>£, >jjC(TI ^ 43JJI t_iLi£LJI lJ^*-? i£j-*^ AJUul 4.-^- m'ij 
IjlA 4Jij| JjLtt ( i ..J .4j -SJJLJ>* V LLs^LlJ^I ^l>-nJl 0^*^^ C?^ C^lalUwl Jl^jS 

.TcJLLaju^jO (JSJ JJl^_« (—oj^ju jqjJd'ij ^iijUi 



Ml 



« Species f$j» 4 q Kt ^,>j t j j ;N ^ it II L5 lc Jju Sp. Concept *i U,^ ^ a 
4 tiXj ^JJ! w ^j''^"ti J£jg1l ^ f^UI 4_u^i ^lc Jju Sp.Category ?rlU<^aj 
(j^a f-j-iJl 3j-^ " C *- J 4>- <1 '-'y^-'tjJ I '^\*i Category 4 <;K J-ojLLcuj ci*-^>- tw^^j) jm!» 
?riUr^^ Lai ... (Ijjv *l&j Order 4_ujJLa Genus (j^ii^Jl^) 4 jnm.^ cjLca-qj*_« 
j-^IjJj (^iJl (jjLAjl!! ^lc^x^^jh jI) Population 3^ j mMI ^^ Jj /^ Sp. Taxon 

^J» "i himJj /_JLc ^ ' -"* **' ^ A p^-*J' ^Ai^ - *-^ 4 j 0.^1 CjjLS « ( ju/ j_jjLjJ » ^ <n f ^3 

Jj j_^ jj j_j_jJ | lJSjju oJLA LLxul (_^-JSj • ^Ij^Is (»Ju (QJ *_UdjJI I JLA ^j^-Ij tLJuJLuaJlJLj 

i(_Jl2^JJ ^t^ JUvl L_3jJU 2 l4 tj it-ill L^J^30 4_iJ*.jJj_Jj *_jjL>o ^jjfc LcJ] 3juJU>Jl 

^^LOJI JI>^VI SjubUo jL* iJL^Vl j-i£. pU ^1 SjjjU'TI 4-l^j^aJI jJbl^IaJI 

4_tjLSjj2i cjLLual] (^^JL^VI jUuHjVI (jjj ^LiL>- ^ * y ■ " L^j} 3jLiV< c< ^..j < << <jH-J' 

filll tjj— t-Jt-LJv t4j n ill CjLujIjJuI (jL?e_a (jr 3 4j_j_4_&I 1 '^jl c^iJ-LuaJJI (qJjljj 
dJQj ^Ecosystem 4_u_ij Sja^Iaia ^1 ^ 4_ul_j_^VI SjU^I $& {tjr^-^JJi jtl olii-cj) 

4^Ud! .(^LUI J^L3 3 (jJjJLaVlj JikUl Ji^) ^1^ Ulu <JjLlHI olii>UJI 

^sLlIdI pjJ Ji^>-j_j < njM,-wH (qJjlI 4_u_uJI 4_uui2l jl^jj CjLilj-pJI 4jL>- ^3j 
^ILj 3-A^ 4 jlj_3 2l ^/lj ^J-t^a I ^ ~t j I (^^h* 3 (J^ (J-* 1 ^ 'l^J^" ^ ^ *— iL^^I «JI ^j- 4 

t (Pheromones cjIjj-q^ j ntl) 4_aj <i .^.Uj 4-uCj «i <mUj 4_ujII cjljLiVI J^Ltli 

.Communities 5 1^ i a cjLiLjw ^ L >i T uu ^1 f IjjSU 4_u^JJLi J^ai^lll 

4_ul j -vVl 4_ ajfcio U Hierarchy ^^ ^UTt J<^ ^tl ^ 4 ~ ( ft^^a JjJl^kj ^1 dUj 
iaj^j ^pJI j_i-a1^Vl ^Js (J& 4.-"l-l»aI I Ju^J^ * L^-jJj ^ ^ " m (_pJI Biological system 
;.i"i^Tl (4^3 tcLi^Vl^ 3LpJI jj^ aj j i m ^ 4juL1a^ t Phylogeny l^^LjuVL l_3^Ls-V1 



III 



q<~iji V mi Ml : L^_jJSJ^j) 3 j i >i t " U CjLuISJ! 4_i_Jj_s ^jLs c-il i mi VI tfjufc <J£J 

^j^i L&j-ic ^_Joj if4_iL>Jl 4_j_u!j.s) Lo-jJj.Ttj-t.al \ ^Jjua ^j->-1 4_l>-jJj_u cjLiLLi^ 

.(^Ic : Cy it-<u) «logy» aJoJULj Sj^lUI *UmiVI 



t»*Htt hu ill : Macro - taxonomy j^t imh, i rtlf 

La^j ^wj classification 3U ,,iU 4_JU-JtJi <?jlaj t 4JL>L-J1 SjJLoll ^ <t_iJJ jLAJtl 

fljjl rfjajui (j\ da_>Jl ^j < >l.,>Jj n_£j->~\ 4_f_^-LJ t j^ s <— ^^LlLrwl ^j^a \Jbj j r lJS?J 
(<iJl_£. ( _ r 5 7c_ualj 1 Jufcj t4-JL»,.t ii <?JL& ^Jg i to Lx_a 1 j * .t i V> 2>>jL.a"i o CjLljISJi 

(<(Inter mediate 4 j iii f IjJU jljvjJ r«j -w) jju L-a_»_3 VI cZjLjLuJI a_Ll ^j 

<j^£ J -ij^J-*-" LqS l^ '*^M r^->it LaLoj 4-2j1 t^a <LtiLtijuaj 4-CjA J e-4-i L^9L>J1 t ^ > t j .a > 
4rtPV a (jji^laj ^o.lii < <il 3jlc C<:v^-l£' cJiji-uaJlIl <JLc 7=JJ^ JIJCLal ^jr^-J 
fL^jjls (jy^- - f».j-jJl ^" >• _ <, n j^ <^"tL> ^ 1 ■*_ T<_i-~,t I ' pLo-rv] ^^JL.c ijr J^ t, i i Mill j_& 



Downward Classification ^jLilt U^A^f 

^-jaJUu La ( _^ajl <^**ui 4_i^ajl_i^a3- <jjL5-^-i Jj^-^JLI f*J-u< <— <3Jj-»J 4jl<i r 4-Aj 
JL9j t^JLJ-ajL^ ^>_iju3^/1 ^yJI Vj^j Lfcjj£l_) I^JU "=>j^j* '^" CjLcj-a^at>4 ^^a 4_Jj 
^a /qx.^J' L y^J idJuu Laj 4 <^a.^^)l juuic i _ y j3 4_t_)LJiJt 4_5uijJaJl j^y-4 ^Juk duo 
ijr a *_o/j_lLI ij-ku dJl Jlj! ^LuJt 4_^3LJfc_tj) p^JJLl ?rj "r t^fl (_Jijj-jlJJI 4 j c^vl 
p-jjJl ^jJL ^j-wLLJI CjLajijLja ^jl VI ..,(4 j -w^L>JI ^^Ij-C^U CjLjLjJJI Jl a ♦"< ml 

,4_jj1ju d*Jl£ (^ya-ltJl tfLuuw) 






^^, „i a, a Jill 4_fljJ,o (jr A£: ^-i— 4-uJ (jLS _ lJl^djJi iJl_ £j _ ^^JLlIJI t ^ j*m^> " llj 

^k- J^j^<-*j cr^'i *«o-^^ ^Iaj-«j^» L^-c-JCul ^1 Logical Division u <tUU.I 
oljlj j^. q_^f p-^j L_fljj^_tj IjjjI jJ L^J 1 n jUj . Dichotomy ^LUl t^« mi "II 

^_<Ct-(-uJ 4_dlL>JLl 4jL>J| ^L«_lj_ljjI Juuj tjjj j In 11 ^j_j« j j * ^^uj^Ju ^-laJLo (jLi 
M A Jl <jjJLll 4_jL$j ^ljv SjuLi-u ^yljlJuJI ' ^j'r^ "ill jjjxj-uI cJlb J—dlj 



i i_i 



Loj ^ j j ; j I 1 j^*ja1 ^1 classification keys pj --■ *"tl ^_ul n a 3j^> cjjiiejl 
UJjj * classification I oj ■ -■*" ^ a , »j julj *J L$JU«"l ...1 (j£Ij k n^lll.1 cjl^j-q^te-o 

£ 

. Identification cJu^*!!! i^Jt 4l»_iJo ^ jju-oj j^ju *u-ul 4_ik: Jjikl 

L _ r lI1 g> j * j ' * ^ " T ' CjLCj_4_>JLI LAjLIo] ^£ j < r\ ~r m 3 " ^ i < ^ t, I l_A>jLlifcJ 4jJ^Js 
icj-*Jt-o ^j lJLl>-I ^^J-^ t^ 1 -^^ t^^LuJl t_tjt i"i"TI cLijjJaj L^-jJ] ^J •^ j (jl (j^-W 
jjt TC-Ute-t^o .. » jC-l J| rt "( i T (J-li3 J-^C- UJ~ -^^^ c-JjJj-uVI I JLA (J-^°J * < ^H^ K - L ^ J-i£- 
dJUkL<!uJ La (jylc 4_i_u_a /<iiij «_t!ojJ ) A J I ^jj^SJI 4_iU^J *-r J >^ CjJ JU JL3 I Jj_^_>- 

.4_i^l£ 4JVJJU 3jJL3t_a ^j^J (<J <4-^^"iJiU ^JiJJl 



Upward classification £**LflMJf UmmOmII 

^jS 4_iL<iuJ ^j^a ^ ' ^.* ^ <_>"L_ui1 (jyic- CjLcj^«Jtx ^^ ( l_4t^fcjj L-uxJL^J ^.U-JliVI 
Lq-C 4_A1IL>JLIj L^_Lij 1 ^,j*^ Cjlrt <^T1 4J^S 1 <i*i t, I p-ljj^l t j J a 1 <j '^ (_p <— dJl-JJ m^jJL^ 




Lc>qJqjuJI 

jJal$ ...Hierarchy ^j'intl J^jgU J-<u£j <jf ^1 ^jlcL-^j JmU.n ^ IjlSLa^ 

Sj^fcLLb 4_l^(jjl! L 3_^j'^I -aUkill 4_a_uo^j «Adanson ^ ^-** "" JJLc ^> j * j*.^» "II 

.Ll>lJl^_pJlj CjLjLiIII pl^Jf ^J& £jj\ i~(]\ 

CjLcj-cjJLI (J-Lj bsj 4jL*Iuj (Jjj 4_jj1jiU 4_uLj-LuaId 1 CjLc.^_aj>JU (j-u Lo (j-uJtll 4_>iLc. 
. 4j ^j^sLJJI 4^V$1a 4J ^jo (jr ijJu-aj ^JS ^ji JJljjj ii—S^'LoJ ^a 4_jJI alll! 
L^_|_3 LT JitJ J>^ 5j^_3 ^A0<\ ^"-v. WV * (j^ La olj) ;.,i!l OJL£ JL_iJj 
i..rt,.u.jt«at. jJ] T'L^JLo ^ a *j i in /«jj </_jjLLln eJi_j_Lua_jJ 1 T"l_^-La ^j-C Q J Jj * J *" ^ "' " 

4 *i j.-k. ^Lua (jjjLtdol (^t^C «t-_)l^_iJl ^j nj r » ^ ln^ ' ^ J ' ' ""* **' ^ '^^■ t * ' a j^ " "~> ~*-\ 

j u2—C ^^jj] ^jwjj 4JI J .-^p 7r,,£.'t 1 1 IJufc tc-jjLj » i 1_Tljj . 4 "i j o uj j I j»l *_La£ 

^1 f LJjLij) La^cj 4-j>.jjJ La_3j CjLjLljJI *i < u 3j <jL£ (^JJl <<(j-u3_j_»_tj1jJ3j_- ij» 
j^^ L-t-L-Tt-0 y-1 ^j ill I jufc (Jlj La J . . . ^jIijI— Lu->-_g (—jl-oi-T I J Cj I j_jjs^_Jj3 jl ^r i.1.i\ 

c-jjj Lis^ Planktons c_>lj j •» j tl ^<u1>a « rtji^l ^ M "<» .".« ^cmj ^.11 Ljj_^a_c 

j^^ Sj_-t..a-*l3 4 ,jt a j *f j^-> "i,1 I ^L^*<l I a J_A ^J^j . . . 4—l.Ic L^Jj__ua_>- ^LSjjJoj L^j I j_c. 



t__iJt_i 4_uJ^JLxJLl CjLLjISJLI 7e_u%-i^aJl t_4iaJLuaaJ I ( *il 4^>- < iXaH-> 4 < <i 1 1 1 r\'\ 1 1 dn .a i Mill 

^jl ^jj j") ^" "W dJ^ "( ill t,l JjLO^I 4jj^_| ^-JU3^ (j-* {j$ *>m «<jjljl^» J-SLj /ftJ 

(La^ti: £j£. \-&j-u£ cjUj-d ^ Laolj^f ijlj* nn 4x.j^jt>s ^1) Natural taxon 

.((«-j-ULl) Genealogy ^ a , ,n Jja^>Vl ^ 4£jLULl Sj^Ijj JL*^ (*) 



^Lku J£j t «Monophyletic <■...,><, 'J 1 4jj1 -vl» U^jL» 1 3 A ^j 6^*^ '-*— 4-b 

.Genealogical Ordering 

1 JuJ_>iJ j-a^_slj L-Cj|j tf4-)l mi "11 4_>*jj) ^uJlJjJI ^jjC M^-^ t _>" T d - (Jj-ssVI ^JL^J 

tGenus ^.uLsJl • ( j; > ^ 1 * ^ " T 1 c-u^jJilLi) ^^ <f.><J1 0-* cr^-' 4_jillL3e_* ^ j ^ j *" ^" 
jLs ^T j-j-Lt-Toj ...pAo^ _ OiJ^) I^xSLaj Order 4_ujJLa Family 31 n^ Mia 
jl!^ jl uf VI ^ LaJl^I <y» jo V jj)U"11 pLol ^ I m. u ^1 <_sM^>.VI <^-jj 

Lu p>UI >Ia-j>i c^J^ 4_flM_»JI ^^j ^Homology ^^JoLLHSl Sj^Ud 4_& ^Jlj^l 

(JjlI ijiol rJI iJ7 ic JVl.L"i f nMJ 4_ajjJa jj^ jA^I LllLlji!^ iTciJ^luii-A ( ft\<n ^-ij-3l 
4j_njJLu^jJl CjLcj^->JLi ^^y-S 4-ajfl.Tu.uU 4_(Lu3JLJ 4_JjLiil 4_i-oIjJl!I : ' ^ " ^ . t ^ -a ^^ 
CjLLus -^.^^JJ t4_uj^>jl 4jj>-^JH (J j^ I l"u 1 1 1 4_> Lt ji**t ^ iS^jusVl BjLp^^Jlj 4_i j 1 a" U 

^^rG-^J/^-i f*J^ J J "' S^ J t-ii & (jr^- Cj l_a_uai I >-f-*J ij\ J] ; 4 j < ^ t " t, 1 diLblSJl 
M-j (j I (^1 * i i-uJLlI Cxjj>- (JjO ^ La-L"j^a j j r. (^tc^j ^^5 1 ^ unit 4-ijuaj| J^w^ 



IS* 



i 



LlpoJqjjJI 

(JlL^a _jl ^yic . . , jJsu-j-ILj 3j.Jfel_---Jl ->JL__b c__ojl__>j j^_»6j 2 ^j ^j->JJ t f (j'U j-La Lu_a 

J Ja- ."ilLi I 4 jJLc l-3j * UJI ^j^Lcjj « (-Jlji^JL I » ^Ja 1 u \ I ^j-o oVl tkJI _»Jl_A 

-Sj-^-J L4J (j&j *d I jL_9 i(l-3>L_uVI ^ 4 n<n \\ aX& J^>-J f_.'"") Lt^J^W-^H?^' 

. J->- VI ^JJQ JUS) 4_i_LJjL<_> (jyjJt 

«_o j^J__uJl 2>j*___-e -I* ^ja 1 lIj, < 1 1 ilaj) Vt^w ^ f J __j lIoi uj\ (jl 3-A^ l£QJ? ln*i 

J_____^ ^^lu ^ISJI c-l-lc,J1j i( ^OJUJl uS 4_>__LJ! ^SU 4_lJLu>JI JoUiVl 

£yi ( __ r i---I 4 Jrt J 'u^T) 4j__,J_.*_S---4 Alj_*l-_M L^JJ <Jj 1 JL->»ljJI p^_lJ^ ^jl if-iC- jLlijJLj 

(j-A fjJ3 3^-^ t<-iUi 4_liLa| (j-«J . <^jij--__JI 4rti" -*- a 4_x_.1jJL>. J^LiLa (___*, f J-UI 

£ys jJ-jl-j.iI <_ T J-j' l -^-*ljJ uoIjLjjJI i-Jbyi l_jI 4_Lo Cj L, ui 1 4_ljI_U t, .v»-ljj-.l cla-v 

<— aj^lMI L^jJ^j-JLJ t j»c. OLJLu (j^Jt 4j^_J! CjljjjuaLu jJi £j-3 (_^jjiajJI l^ln->. 

JijjLrtj aJ iphenotype cTj J ^ ^ ^ ^ i '* cr^ ^H 4 *^- , -^l>_H*-' 5juji_>JI Sj'maJI 

J-aL-JI lJufcj ...i*_ijL___Ji 4_1_l-J1 <____* i"nni ^-Ul L^_^^L^I ^^3 J-jA^j L^J 

Jlj Lo j J_> M ^^o ^Li ^p^ L^L^ ^_iJiH j-a> ^jjlaJI ^Ua^l ^ jl^J^ 

^Jjj SjJsaie^ 1 ^'m 4-tl m"J1 4^>.jjJ Ln^j 3jL>-lj 4^lj-*-atjC ^^ l^.t <^>JiJ 4jjLSjJ11 
^Jljl jJI ^Ilt U^j' cr^ J) "' ' ^ J-^ 1 -^ 1 ^J-^ ^j^laJl DJ_^JJ .LliJaJ 

Michener ^ iuij,^» 4j^_>_j ^jb LiUaJ JIu Ji>tfl?j iaIUI J^JtUI ^'j^ -_>lj >^^JI 



jj ,U^. ^ (5>iIj Sj3^ '^^ 3^1 Branching (*) 
O^-"----.,. - !, i.. ^t jrp-j—i—Li (jJI (-Li-^ jl^-.| 3I) ^gjj l^rJI >U ^Jl j-L-l^i—IiI : Divergence (**) 




(C_j_L*i_aHJ1 4_JLi-C Ig Ac (^j-JJ (_^1 (_)-a_»Lua-iJI -}J-*JJ 4 rtl" -V a 4_jJLj_Lua3 (JSLufc 
lj-p-1^ i4iJLJI CjIji MiJfcU ^^jliJI JSLAJl^ iL £jl juJIj <CjIJ9j-JI JLSLif :^J 

L4L0 ^1 m" i»VI jJlLj (_^jJ1 SjulUULs i4-Lol_>. 4JL>. c.<-(-u-l! ^jlAj ifSjjSJJ! ^Lia^l 

^jj] L*U i 0.lL9 ^ajl <A^tl (j-4 3juJL->. 4X.Jj0^3E^ t rt ) r rt t, I :»JL%ZluiI I 4K 4j1 (_ ;? jfc 

j^_ljLJ,U 4_ju3j^C 5l j ->J| 5j_jJ ^j_a JLj>JjJI JjI^Jl (_^ajLu^i^ jjl J_J , ♦ . 4_xj jJJ 

. jij) V">"< 1 1 cLul ^^^ 4-i^l i,il*l4 j~^- CjLvjJu 
4_j_jjJ_>JI t _^aJl f^^Tl ijr iQ CjL3^L>JI jjl J^^*- 1 < rtj Mr-tin (JsLlJL J->-l <J^-*^5 

cjLs>L>JI <j_4 j_£f _ Drosophila jj*^ <$£LiII «— iLji ^ ju^ (jhK f l^jt u*j 
^gj-il > ^ Mill f I^jI ^yia.^-1 (j^jj (Homo (j h?-k ^j t _ 3 H*jJj j-Aj) l$>~"'.'^' pj^' dr^ 
^ mi jTI (^Jb (jl <-s>-*j 1 rKfr l£Uji ^_aj ...(Pan j-& j^xl (j^-o* ^1 4 in liU) 
^^Luaj- ^3 ^j jtj 1 jUtl Sj^Jill f I^jI 4-j>sI t j_c MjU> La>J "> ^1 ^ Ml ^j 

4_ujjj JMivV ^LujVI JaI U^a (f LajJl) £JU ^j ^>-J-i U"aj5a ^ 4_u_u_uj 
J <i nil .>L£j 4jjj Ul t I l1jL3>Ll>.VI olxJb Jlaj .Sjij^Jl fl^J? c^J^ 0-* >i^ Cr^' 

^ m y^\ oL_m_uj_ijJ| 4_lJj ^^^3 U^JjJLS". 4x.j-<_tj u^ui-ua) 4-x^4->- ^Jjuu <£:j»u-aJ ^l^anJI 
t ul \_a ^-jI a^jjua-JuuiJ » 4-A— <^3j m^JuI m^JL-lLSJIJi < ft j I i^t "Jl (JSLj-A ^_l^-Tlj 

4j3jJLs t Family Sljt^ MLa iGenus ^al^Jlfl Species f>UI '.^^a 4jjLc:Luaj 
^jjlj ^jI ^-Pj- ^LoL^-Ii 4^3-4-56-4 cJIjkI LoKj Class 4^jHa]La Order 

L« jjfc ^j-u^LstJlj i«±.)JLa»t dJj"< mi 1 1 1 ^ ^t... (j^J LA^lj-flt (>u 4j1.l?i "iTI 4^wj? 
*-uaj * j j *^ ^ ' « ' ^ j 4^>-j«l t _ ;r I] (Jjuaj (i _ ? -j->" i4_ujJLl 4?JlA < " ( rnj I LoJLS tLiJLjtJ 
^_><a.«- l ^jjeJu Lx-4 ; 4 j ^ j * ' ^ "*< ' ' CjI Cj o — >JL' (j JJ 4_Lt-fi3l dJl JjJL_>JI 

>-Vl ,j^ » <tl ^ ^ ^ i ■ "j jl^^ t«Tribe 4_Li_l.^ » :<_)ia_*_i_n 1 j ^ ^ ■ -j jla 

.Subfamily 3L,^aTI 




Lpj^J^uJI 






u_i_ 



t4JLaL£jLa «* J ^ J* '""*" 3jUs*jJ ^LiLo^fl 4_Jjjj_L<aJxj _ g. !_>_>. ^fl ^jjj pj_i ^1 < ^iLi ^^£, 
LAlj-ILiu-a ^^ l_<a jlj Cj1j^_ju3LljjJi ^Jb jj) jlall t^J^JL-cujo < M , ,. c-t^JgLfl Jj^Jj 

jJi_j 4 g -»■ j ^j -»■< U,^ n U ^^jJLjlII (ji-t-lij Monophyletic 3j._uo^M 5j j ->>j 

ui! j." t*ri rf> < M mi <__> jj9 I (jlS aj 5 u^ji 3jLL>.a <d ,* t\ • >-%"< 1 1 4_Ca_4->iJU >.lLkj «(J5j'-l>> 
3ju».^J! aJLfc plj-i' O^i CJ3~ * ' ^J*-*-"-^ i^JLalSJLo 4_jj_ujuaj 3ju?»j 1^_cIjjI ^jSJ 
C-JjlIoj_« «Lc:^-4->JL 1 plj->' tj-o fj-> (_$' -4 JJJ ^" T ' (*-Lu« c~^~ CT^J 3^ 4j nl 



_t_u_ 



hZjlSc-L 



■ l_t-U I 



5j^iLIi ^ j f (i<i" 1 «4jj]j_LajJl ' " * '3 ^ ^ dju^_liaj» ^ o i nj La pljuul (-JI « t j\JJjn 1 Ji-J 1 

^jd! j j Ub < f7j<"lTI jj^o f><-I' Ijla (j-^-cj ljj_a * Founder Species ^^x^JII 

5juju>JI fljjVI jijSJjj tSjujLc (JLck-I ^-j-c c-jLitloVlj cJuSjJI jIj^Hj Lajjlc 
^i!l>» 4 Ac &{£ ^JJI ^l.^Vl .Uoill dLb djLcl jjj oe^^' 3j^>LkJ 4_o-ix_« 

. 4-^LaJI 4_>L>J (j^a 9-yi cr^^ Cr^ J 4i>d ^° (j^3 ^ J >*^' jjjUtl ^ p>J ^^\ 



uP^J^^JI f^JuLlI 6uuilj^ :6^JtkLoJI SJjluiI 

jl JLLal Lr -Li Sjuju*. f IjJI »j M<*t jij o "< inL ^Lljv^M ^jjl j "II JLjI^-J-S oM 
i-Lajlj-iJl ,jt J-J-C t<— )1 ^TljVIj J J k" t 1 : 1 qjfc i^"' J l<i r (j-- TtJjLJ l^J5^ *"' ^ 1 (j-^j^^ 
La 1j*_u£j i^j^il (jl^-i (Lq_aIjl>.I ajj La l^-LjiSLfl i ^jCiiLqjLJ I ^j^i-^ Cf^i < ^j * <^> 
(_yjJI Cj I j y <i 1 1 Limits jjfc IjiAj ^i^ 3 ^ ^ '" L<3> ' *j^"'H ijy ^ SjUJL^Jl pljj^l yr ^sJj 2 

^j?e->Jl j^j^ l.^ m < (Jijj^-dJl C >-l1j CjJjjjI UuS (jjJ-JI * 4 j r-r j < * s> "\ \ I CjLc.^_4^>JLI (j\i 
J\ jjlC. .-.(Cj^M-uJI^ CjLu^-JI ^1 V^jj I4JJ 4-Lq"iU |*l mi>V| JJUL ^ ^1) 

4jL>.^mJ^ < f j j : tSJ I jqj?c^>JI <Jl)11s) 4_j_3l^J! 4_uLjjLuaI<J I Cj Lc j-*j>JL I *y.j < nrt"iT LaLqj 

. L^-Lo 3 \jL3tejJU 

*-«r.j " mm 41*_jsj j! V^Ljc^o ^((Horizontal Classification u 7\ '^Vl ^j ... a "H» _i 

PIjjVI ^j-* {^U-^j-«*-Jfc->a ^j^j ^Ut < .^a 4_oj^_o (_p_>u wiLxjLS ^jLi^>- *_>o ^ rr j I . ^ " M 
^jf 4-Lt. ^ej L»jjll 1 in n ^ ^^a^LJ ^jJiLi^JI J-Je-iaH (jl T4_j_3u CjJIj L^o <_3J-Jl 

. SjljJjv 4-^xLu^J 

4_j*J^j jrjj i L^JLu 4-jjjjJ^"i U j-t-al^^fl ^JUaj (J^hl-lj 1 ^inti p-ljj^l 4_jl_iiu3 (j\j 

J,aL^ j^ 3jJL ^1) ^jj^AJI Cjj-^\ J&-^\/\ ij^ fjj <j\ ^ Lj^>j £4^1 ^^ 






l« 



Numerical PheneticsQ*U*U jy*df ^wtj*lf 

f.\ ts> "vjj JLjJt-re-Ib >-iJ-I^5 < 4__i^ I j^>J 1 j 4j^jJ n"iTI aISItvVI ^^-JjLthi L^_3JUfcjj 

liljILiIiJ JL>-1j <—a\ i ii ^j^ 1 SjJLSfcTJLl pljJ VI (jl JiJJlSJUj t ,tfjli^"ll ijr ^ 7r $ ill ljufc 
CjL-Cj) q ■> a <J£LcuJ 1 ^ U "*eJ (^JJl jjL_dJLj 3j-_i_<JLl «J-)1 ,.,<i i^ll ^j^* JuJi_«J1 (JT £ 

L&jjuoj>- <_JjlLiJLl CjLLuoJI (j| 4JajjJoJl o JJt ^1 4_£^^JLi oLloIj^VI <^p4J 

^\ Jrt" Lxj-C ^JSLtTuJ Lc^O fijLo ^1 ^, (ti^_>Jl jjLte-Tu JL9j) ljU»- 5>jii£ l,„^ljl J »OJ 

SUL^mi 1^ jtj LojJaj j^^lll 5 ^A /, ,^"tl J<lj jU l-S^'LcxIj t4jjaj-LuijJl 4j <\ fl>^/l 

I JlA 7tjuajl Jl3j i i ^IsjJLlLj ^^j-dj V _ 4-Lal <.u^j _ L^JL-S 4jJL*JI 4_aj^laJl aX$$ Ln^j 

CjI jlo r <— )j 1 11 j *ij tr«ljj» ^j^JJI ^j..^^ "^Jl CjLjj^_>> (. mIjJ (JJ J& (_a^LL>.VI ^1 
^-ua^JI ^-jJu 4 j'f ^ "tl djlj)j)l^*i1l » ■ * jj *j i4_pljjJl 4_<_jjLji^Jl (jj^ l^ Lf T <S " ^ 
4jJl_jlII 4_4-uljjJI <L5_jjJ«s t_)j_»_c ^-kuuja i _ 7 _<IuL><j LjjjJL_5_d ijf j& *■ i <^>tj il_jQL«_i 

Cladification Jtj^vJV ftjjUV 

(jjj^\ >U (jj) a i ( s> 1 1 4-1 J 1 "<_ml ^Jul j^_>- V! ^ ^ j "^ " " * ^<ll j-A IjLAj 

dL^jL ?r 1 <m 1 <i LgJl ^-r^-^1 f ^^'"^" it 4_2j^-Ls Willi Henriing g- in a (jrJLi^^ >^ 

( _ y ic r-jJLail 4^aLksj aj^jj *4_j_3 ^^laj^^ r. V ^^yjvjJljij "v ^^j''^" ^ 1 in i T JlcIj^ 




j^jjLlJl jLjjlLIj i4j-CLu_i^ajil 4_£.j*4_>JU JuJust-U LuiLujI _ L^JaL.ZLi'nl jjLua^o ^^ 
(jjujiJJLl P^jLILj 4-^LiL.ul IJ^jlJ 9j^ (j-A 4 j a j <i/"i1 4-£:j- «a -*,,,fl (JS (-JlILjlJ (jl tjjfr 

4-lal, i-h-lj t_dJLjJ »?cJLlJb)> <L>^Ji_Sj (_£jJI ^ ^ j *'■"-''*' tl ^j^j^tt (jL5 aj (Jj°J . .*4Jjj»» 
tjri-j 4j1 (ViII ^UvjV j\ iV I ^1 <jj.S £ya Clades j^WiM Sjjatui £j>s Cy* -^^ L>* 

(^ J^jj Jj tApomorphy j^^Ij j- x,j * * Cy* 4 A, 1 mi 1 1 Cil a. mil 4_^.<iA.fl ^^i^. 

qjj 4^1 mi LI oLLi-aJlj iPlasiomorphy 4<?n A^x ua^L-ui ^ Sjju^lLI 4^jJmiII 
(C-lJ S^aUajM tf Jla (^lc jlU^) Sister -Taxa 4jjlj_lLI 4 j njnnlll cjLcj-<vj>JU 
L«L_uf S't VI LI 4^j1miLI cjLfl-uaJI pl^jf ^ 3jlj-i!l tfjukj ...(Autapomorphy 

L$j jLlul 4_i^Lu3] tf^xA ^jjljJI isr J)juuu2u}\ *\ U itl ^U«" 4-il mm II 4jkjJ (J^jLloJ 

«_u3jJI jj \ -si <jl» :4_S ua^LJ^. 1 4 Jj_ 2j jl .(1993: 18) «Dupre 4j>jj.}» 

tjljJuJI Coo L&LlSjLu u^A\) 4_^ojl_uaJI 4-jJljTI 4_5jjiaJI <_3>LJw ^M~3 

^ A y / ^ " T I auUOjJI JLJJL A J L-4-1— l-u (Jj^StJ jjljL^S 1 a $ j IS (jl ^y^ 4J_C <1jJL3c_jj 

t " 1^ ^£ t_dJ-JLua_jJL_3 dJL) j ^sj *•• 4_t-oL_>JI Cliljl i 1,iT ^U *_iJa_3ej 4jk_cu^4 

^^^iJI ^ j A j *" -->**' ^ I CjLcj-c^>JLI (^\j 3j_i-oV1 3jL>-^ (^oI^IlSI (jirl-C /<ul^ tlA^'J'- i -L' 
L gj^A2Ci}\ aj^ aLI (jl ^j-4 ^T_jJI (_ylcj tL^_«LkajJ I njt-i c-iJLuaJLl L^-jJ] (J-uajjJ 
^j-jjIjlLI pLpI (j- 10 f^-^^-J O^J J il J I ^ ' U^ J Aj < .^"Tl ^j-u J_>L_u Sj^juoVI Sjl>.jJ 
4_^.j) <i -^r a (^1 ^jl jjfc LjaLo-i 1 All ■> c I J—i^a j»J^-5j «7tJJjb» ^jf VI t^j-j>. jfl 
3^Jlj*_ILLI plj_JVI <J-^ <"r <«i i>t,1 I Jl VI Sj^l^sVI Sjl_ij»-j j^j_j_«3 V 4_j_i_LLua3 
t ^jj « "tl Ijl-^j *\j 1 IVIj * Founder (stem) Species ^umiJJLI pj— Ul (j--a 

T-^J-ILSI /<U (j-4J ^ ^ A j * i ^ "i 1 1 CjLg.J) <1 "9T olT LoLq_i 1 ^L.LLrte-» JLJJL J O ^1 LJjj-dJ 




Ll>oJqj_JI 

<-Jj o t ~u (jj£i jU 5l_lJL*JI oJl& ^i^V'il !^Lv p *W^ ) «Aschlock a^^lCuU) 
^1 ^juiLlll Ifl-^jfl no> ^lj-«-u «3j-u3*^l 3ju>-j» ^^ MjJu Holophyly Sj-^^l 
t—j^lx-uVI fj^ (— fl^LLrwVi jL£ Lo Llj «^_LLa)) <>.}ju*. t^JJI AjLt-aJI 1 ^ * j ^ a ^ * 
<jJ L^jJI LlL-^^j (jP-Jt 4 ja.^ i^i "Tl ^J^Li^JI jL^ 4 j <i j )< ^,." 1 1 (j-ujIjlU djuk ^j-u 

JLftJ ^cJ ((J J *U) JuJL^iJl ,*J) ^ fllL) 4 J rt J < i r^ "( \\ «Lc J_-q-J>JL I J2 I^IaJJ 
jliaj jl l_*3-J tTaXOn ^J jU " tl ^IWii^U 4 Ac (j^llof U LaLxj djJiLla 

\ 7i iir> t < <? j } i s> "11 4_jJLj-£. ^ ir (3 1^ * 0^ c-*-^!-!!! ^j-^ r*j O-^J * * * Cladon 

Classification ^..i jl £"tl ^,^1 j)l LUiLa) Cladification jjb *u-uVI I jub$ 

.[Class ^j^o t j- Lt ^ q 

Wj£) Cladistic Analysis «i i», ...."> j)? <j£Uj £!>-*% ib '^1 l>V ^La}L_*_n 
5 j ^3 j_c < rtM<< it I i «w «.i ..>li^a j-aj iPhylogenetic Analysis Jl j_a ^^L^ 

t_jjJL_uVI |ju4 Lj1^_4 jh^ ' * Q a 3 - ■ - ^ j * j < . ^ * 1 1 i->l ^j ^ -*■!! £j\j j_*.oljVI 

: l(j«iAl Li^^ 4j j)L^ iJ y jL ?^' 

^ <>1J jLJ>-ljJl pJ-iJI (jl *^-J-i (^i ^LjJJ) t^"( t ^ p-Jj-oJl rtUflULXJ j^^ujL^O aJUI _ ^ 

(j^£- :4jjl 4"U CjLcj_c^>J,1 ,3>^-^ 1 <i ij; tpljjVI ^j^o <Ijl,<a" c j-jl-C Cjl_cjji_*_d 

^>jc.j3 ^^ ujLjjjOJIj jj jUH L-a^^L^f p^Bji^) Paraphyletic taxon ^jlbLZLa 

^JLC ^^^ t M**i">tJ La Ij-J^o CjUL^-<iJ>J,! DjUfc (jl C-l-o^ i j - ■•* * 4_jjLu-ualli 4-u^l 



t-pgJcfcuJI XJJuJI 6oulj^ :<LtffcLaJI SJjjuuI 



jl— laILj Q^SLi-d-^uj tf^jjljJiil cjL^j_*^>JLI <^j J_3l£JiJ1j tJT j>*jJj-j_>JI ^ 1^ *JM 

♦ c^^LL^VI 4j>*jl : J-^J 4 mrtt «?y-ilA)) aJuJ (^Jl!I JLp*jJ1 
jJ (4_u3L>- CjLLl^ Cjli «LC9-*JSe>*a <J£LI 3JL)JL>- 4_oj_« pljLln |jLi_a JjjjlVi _ 
ift-tAJJLl I Jl^ fLpl ^t; J*_3 L-4_^) fjJJI ^j-" mi a (^J Ujl-JJ 4_i LLaj-Ul 

jLtc^ Apomorphic jl^I^ jjuua^a <j-a 4JlL*UU cjI^i^TI L:r Lc. jLuaJJaVI _ A 

^jlc l_9jjlLII ^^ >1 In (II I Jl^j f-LiliJVl 4->-j\ ijj* (J^ O^J < <n"Il *-jusjJ1 JuJUPtJ 
Jjljejj i( 4_$L£ (Jj^Vl CjLLusJ! fl^Jt J>1 t j"< k>V lj-k*J) L^-L*a_Lit_<iuj £-1jjVI 
4_jJJ «LvL>Jl aJlajj cSJL^JI lJufc (_^^>-J .^yJ^-t-a^l Jjl^^tl (^ylc 5j 1 r-n ji a 4jJLjLfl 

L^L^JLq)) (J4j>-j tj j 4Jjk£j a.i U> iTI lj_A oLo^ij) ^jl * • ^ " j IjkSu&j . . . ( tiJ jJLajJL I 

. « UAjJLuallll Lal_La_i» 4_La j^l (( <— flJj) ClLI 

cj! juv^ 4jjlyiJLl sister groups 4j)lj_lil cjLx.j_*^>JL1 4 j ^a! Jl ^ rl _ V 
L^a^L-ul^ l_s^L>*^M ^_j Lc* l£>^' Lu_o> Uajljj l^ m <j[ c^j*^ cr^ 1 d J^J''^" 

«^JJL4)) i?JLitjl ^JJl Cladification (jj^Ul II r-jj-ajJI jj : J>-111 4_^^Li>.j 

^IjlIjoI (jtLc-^ .<U_ujL?tILo j^j-C-J 4_jula_ua_4 4_tjaj_Lt-£aj ds1ju>-j pljCbl ^J] ^>L>.Jua 
4_i_ua (,^-Lc- jLualt^^l (_>A£>J (j^C- i-^-Juu^jl I ^ilc 4_aj1 ^->^-i (*L^ 4jLa ^j^a J^^l 

VI t^cJbjJiu ^3 (J-c-jiSLj V (jJJlII < i-rji i^"i! j Ln $ ^ 1^"m <t^T cJilt 1 <t^ ^ - 3jl>.Ij 

.oLLuaJI ^j-fl jjSU^J 3J^£. j-i^I 4_<_uL.ul (jL£ l!ij 
Cj La j 1 1 <i U jJL-ua-oS SjuLaJl 4 \\ < <ij V l,*\ ^ (J^ L^^ ur^J «7t_<^uljJI ^^jljJl 

(_>_! L_3^L_j_Jh.VI o|— ^ 'j-^'l' j- j j ■ t-Ttjj . .. La J — ii^ tjJL flj-iVl ( Jj__uo1 j^^ 

7t ^i *l£ 1 o^ia ^I 0*-^-" (j -4 (J^-*^ ^ (3 j it^"TI (JLfcjoj l_sIjl^ 2I ^^ (j^aUa_lII 



1 . "*"*>^s. 



Ll>oJqjuJI 

4 A c La j <-_j_jl^I^ L_Aj-!iJ^( j_& jl—pJ^VL) Lajjl^I ^j! :j— a ^j—to-J ^ 3 

. L^-J^i <L>.L>Ji Jul£. I 3 -v \j~3t-~t-uj \$ CjLajljJH jjj^ie-H C-oLj ^UaJ 4_j_j_^j (_^— 3 
*iJiT jJt (JJjJI <-L»L_j_jJl £ya j \ .a S jJl-oj j> **i «a "*n ^ A j '" -^ " ' < «<jjj'-i» aLLojjj 

<j-a JujJLl £>£. jj -a- " o i\>j ^ 4 j 1 ^ " J Lxj 'Cladification ^jjU'TI 

JUJi__>J ^^ tjlj "i mi I, I Ja^Vl Sj^fcUa ^yic gjl «i "i fl (*-^tj jLjuVI ^^Mj 

jj tj fu L^jLlj^^ L^cj^ *:jJll *U rt j <jf ^-uaj t-iuSLa t dendrogram £>illl 
9-1 ±3l 6^-^ 5JSLiJLI « jla L;r JLi <-. I * jLIj . thamnogram fj. <\ "tW 3-LA^ 

SLCj_» a- aj .(^-jlajjwAil tjljujJI) iCestoda lj>j) "' "» J "ifl 4-jC ^ »-re_a ^Lj 

4-Cj-*AA jlju * (Flukes ^jLi^Jl /\ 4-i\^Jl ^jIjljjJI) ^Trematoda IjpLu^JI 

, Turbellaria ol^Slxi.1 

.(S^Iju^V! 




l-p^Jc^u-H xc^UI 6uwlj^ :6>j<6loJI SJjluiI 

^ ^ "*■ '" g.1 *a < hLj 4 ^ >r? j.u<ar<J 1 CjlJLJxaJl ^_j_l^-> v_y-Lc- O J ^ J ' ' ^ **' ' 7tila-L^' 

Jar (j^Lt-^j Coleo JjVI :t>ff mi ^ ^J^SLa ^(Coleoptera IjJbj jK) ,,,<L«K 
4 j3j u lr ^u-<jVI 1 Jlj5> Jju dJJjLjj t 3 »J_^1 (jr^*-^ Ptera ^1 ilJIj <. .1 <^> 

1 Jufc (J-*-5j <4_iJjJl dJ_A p'j->l <J-J LTV 4S^JLioLj<a 4_a_t^ pJb\ j\ i^tt "< i nl J^LstJ Lo 

(4_J^.s cjlj^jfu^ (^ Ojj^j (irt"TI L^i^jl ^^111 jLtljJiJI ^1^- * jj ' ^ ^ '^1 > "j (J^^ 
. > ^Ao *Lc jjL^JI Gode of Zoological Nomenclature (2Lil_£pJI 4^q^i]( S^LJ,) 

^_a^tj Jg " ( ,,>^ .(generic eptithet ^ i . ..j^) genus L y*l=^\ ^X^ Jjlj JjVI :<>?, mi 
Lx <»_cuj i ) t^-ii**!! I jla Jj (^OHI species ^Ul ^Lt Jju ^LiJI J-SJIj ^j^h^ 
4 j» loTJI ^ t>n Mill cjli 4-c.lj mil ojufcj (2Lol_c l^j^j*j l-..'i^j5 (specific epithet 
'(" j"J,'J^ tt UjuIsIj ^J 4_u-uJ) Linnaean binomial nomenclature ^il l^jir j^. 1 

L^jI /cSLtej td_u_o^L)1 L-Jt> SjLvjja 4ju 4—| uJ-«J1 r m * "V' *_tJs>jJ <V) jrtj)<^ ul jLl>.l Jtila 
• o '^' jj *^*U Jl*j La 3j^ ^3 (j^-J-*J-»-Jl lA- 1 *— JaUtlJI 4jl! CjjIS 
< h t s> jJ Li ^^yAliSL) ^1 <j .«-uj i43l JL) pjj ^^1 ijr J^t'n Lu-t^Q LtJl£ ^jl i j / ja Jl^GjJj 
5^^-^a JjV j ^ -■ " « Lo t ir 4lt ^ m <i La ytj) <u 4_aL^>J5 -iW fj^ ^l.^VI 
4J£. CjLa^Jjtxa £yx JLs»sJu-ul La ^j^L) 4jLC<-miVI 1 'j^ ^*-*jj '(^^^^ ^-J- 1 J f {C ^J 
•^a 4_tbj_C pj_j m£| ^yi 3j j r 1 ?! r J^j (Jj ftp J^ '(jr-lS^ ^H^ < ^'^J 0' '- JL ^ ,ll 
. <— iLLutJl ^j^ J-ir^ -^^C- (j^a-^^tJ 4jLxaj L^^jJlSj t-j-^eJ CjIj>_lil1I Cu^aJi 
7"J^ajVl 4j_i_t-ll )) jQ_<jil pJ-jJ-I ^J .^Vl c„ji j^jJH 4_5_>LLai,l 4_tj_«JI cr^ 3 ^3 

4_LuJl oJJt l^i a c.-» g-w ^1 4 rtUUl ^ul J^ ml a^JLI j^oj retype specimen 
4_usL_>Jl 4" j <iftt j-^qVl iJu^Jj ^Type locality 4 j ■». Jj^qJJI 4 nUill ^0 m<"j 
j^j Jljv^j ^1 ^jbj i polytypic specimen r-jL^lIl SjjlOII g-l^J>L! 4 >( m'AL 
^j\£- 3^Jl? * subspecies oLtj^JJI 4_ijj^a ^^ 1 j * ' *^ j <_<,-•>■ j" < >r> J)JI>^ L^jI m r 




Jjl ^ ^ j 'type species r-J^-cJ^/l 9-y-$\ p*-^\ C^-* * o"' > lh" ( ^ '^^ f>J Jj' 

t J-A ?ljo L_j_iiuLu^ *type genus t-jj^qjVI ^oJL^JI ^_<-ul <LLt_t-^a 4 1 j < ^, ^ (j-* (jni-v 

4_d£. J<u-»-U j-A L^jI q i ill -aJL^l tj^f 4 j n j m nl 4£.^qj%j4 (_£i f. Lfj-tdul -IJju Ju£.j 
CjJLjvj (jl (JIjJlv jUi£ _ lJlj_Lu3jJI aI^, 31 Mil 4jl Jb (j^9 4_i-<3litJj _ lilJj ^-*9 iS-lLc 

. LlJLLc 7T-L. I S> I ^L^- 4_Lo <JL)JLJV| ^J_ul A I JL-^-I—I-O I J igl o HI j 1 /»Ju9l J-jJj Cj1j^_ J_4 

4_jJLa-C ^jy^ J£"Lmi a JjlVj _ 4**<,.l,/f i <«1 -Sj^>>-t - JljJlju *ujJi]| xu-uVI ^1 3jj_»J!j 
J^ajJ iCiVL>J1 oJu&> i jji Jl>JL» 4\\ A^tl tlajljjuaJI <1i« «>>j iJ^Jj iCjLsjLJLl SjLjCu-J 

i.JinU yUUl 4**fe* 

^yJI p i » <? n organisms olj >>>»"iU ojL^j M.r xjjjLlJI Jj^' < nt^'i * ^^ 

TtjuauiJ V ^l^ (J£ (j I (_?**'"*>• (CjLjLJJIj CjUI^jj>JI : L<i_A L44J 5gJLj V (j-Cu^^jt-s 
flM<< 4<^-wLi31 CjLuIjJlJI J^SJj tCjLjjJI 4SX^<u LajLoIj (J^tJb o^ t(4nj>JLJl 

cjIJ-jL^ ^ 1 ^ ^j_a La £_a ^jl .m " V <_p-j>* *Prokaryotes Sl^LlI cjLijI ju ^1 

.«Eukaryotes ^jJl cjLnja.^» 

tjjz (jrU^jll SjUj (4 '( i a lT^Mj V , A (Jx^) ^^psj^/l ^yl^. SLpJi 3L_tiiJ JlLq^ 

(Eubacteria 4_lcu_1>J! Ljj.m<iHj Archaeobacteria 4jpVl jl 4_4jjlo]| Lj^LJI 

( j(. + A „ 



( i 



t__* 



3_JLj_3_i -"'i j j ■ -w JSLi ^jlt ^ji^m j^ i — N oLIj^-^ ^ ^jL*^ ->o ribosomes oLajj^_ijjJ I (**) 




Cs\ iiuJ LaJJLc i^JjlI' 4_j-3_J_Ji-j>. CjLijI£L!I j j ft t^ 4_)ljj uLuLS 4jL<-n (jj— aL ^ ,A 

itl—Mxi-j cLLaL^^o 4jj^jJ1 L^j^Lc <jU 1 grt,.i_i.» 1 ^f ^_j-c-JJ 4_tJL>jl Sjli^j CjLljLS 

organelles "^j <^^ w l ^ L^jIjI^Ljj S^jL^Lo oLoj_ojj_aji^ 4 *nfr ^^ J*\ i^rnj 

CiLj_iIJu ^ <i <^ij 4_La_<_u1^j Cjjjlaj i^JLjj La (jyl^. ±3>x>-Vl djLffc^ t 4.C n Tt a 4j^1>. 

L^j <JliL*!uJ (jy^JI 4_ljiLl^JI^ 4_uL_j_>uI1 4*9^1_jtJl aJi_A Sl.iVit 4 j fi j tt„>J I Jj loLaJlllj 
^jjJl CjLj-5_j_Lj>. dij-Ajjl JL-flJ (JL>- (Jjl (jr^i * <J j) ^ >■ <a (Jlj-^ * **— j-L^»-H 3l^j 

"W * ^Ij^ jlU) I j . nij ciujL^ ^j ^ L>UJI 3jujljlJI oLuKJI CiLli o' 

^n in n\\ ljuk <jf LJJljuTljLj -w 1 «j j A * jLSj (Protista 1 "< m'j^jJI) CjLJjVI 
^(Protozoa \^j^j^j-i}\ jt 4_j^^l oLj1^_lj>JLj ^ mi" L^ (^^j ^LjIj_l->JI 

(LLlL^j-jJI L^JLa^ (J-j-S jjjJSj I i-jIlLcj l ^jJ^ CjLilaj) mil ,j ^ * ; J — 4_tL>Jl 3jLjj>-^ 

(Ja" tf ts> (_£JlLa ^jf^ jfungi j-L^dll (^j-fay) ^yaVJ*. p-^j CjIj 4_jJLj ^ ^ j i ^"j 
4_^Liilj (oLjIj-j^JI J-ljoTJ) ^*^ Mobility 4_^^^>J1 L:r Lc Sjjl^JI j^ JjVl 

Qruj j\ff"1l ^jjjl j tU ^jjJofc jjf VI (cjLjL-U1 3jjo"1) chlorophyll J^jj^KJl 

j:L<j-TuVI ^jl£^ Lr-^' iTmnj^-jJ I 4SJLi_4 ^^ 1 <i ^" j-w^L-ua (jljL^aj LjL^ La l^-j"^ 
IjlA (jl j j r ..-CjVLj>J! ^j^t i) ^^3 Jl^> -w ^1 i_iL l"u ^ <>>3-^3 L^_lJ| ^lal_SJl 
^lll uilij 1 <^*j t^s^Aj *CjJlj>J1 *J_)^Jt_jJl ^j^tj (J^ia^J ^LtiS ^^yi^ol JJb ^ya^Jtl) 

^>iaju (^yk: jl o"ir Vi <"'j^t (_pi^ i(«Cuvalier Smith (",jo m ^Li-JLal^)) Lklj^x? 

^j ^i 1 1 j t4 j Mi.,X VI t j^o 4jjj»_d p'^JI -^J-^J cJ-^ 5 - I— 6^1-0-^1 ^— V - ^j^ajl <^--*Jl 



<i in'ij Llaji .~il"it j 'M ^^ iaj^jjJLI ijj»_Lb^JH 4^ jJ _>Jl ^^.i.c. L7 -i>3 1 4_JLSlj'^t d^j^>Jl jjk >j ,^*\ I r*"J 

.(^^lil) ...Tropism cLseijVI 



.;gi| 



Lp^J^uJI 

*_j-*_aeJiJI jLuajlj t_-t-iJt-tlLl! I jLua-il ^j-u l^-il-i (JJL>J1 (Jlj Lo^ (LLxjujJ^jJI tjr A 

4_j_*ia»3 7t i < r* I JU9 < "' ' "~^J . ' <*-<- ii '-J 4_i_i_u-uaj 3jt_>^ Jj-jxj (jl ^— lT . . . *_j_<-uj 
JJLC ^j-A (JjJLSjJI p#*"jjj O^ 1 -*-^ 'L^ '^ >rt^-**rU .>£*-l 4-u.^.f.lL (JJsVI (jyic Sj-j-uli*. 
1 k* ' ■< ; rt 1 j «; j m n*i M£Ljj* 7-jJLal ^JbkJa (jllVi.t,! IjLA tj-^j < 4_jJLiJLaajJ I CjIjl^jJI 

i^tJI ^SfcUl ^ 4.ji^tlU CjLuKJI SLajtVcl. 

:tjrt&U« ^<^">5 Empire Prokaryota (Monera) (j^JJI cjUjI ju Sjj^I^j*! ■ 
.Kingdom Archaeobacteria 2Ujjl2JI L^pSLJI 4£Li_a 
. Kingdom Eubacteria 3,ia.uL>J1 L> >.G<LlI I 4£LL<^ 
: v ; tiUU^i c , t u AiX\^ i Empire Eukaryota <_$jiJl CjLuniL>. ^jj^lalj^l B 

.Kingdom Arehezoa S^jlUI cjlil^pJI 4£1<^ 

. Kingdom Protozoa 4_JjVl cjUl^pJI 4£U_« 

.^ ^Kingdom Chromista pLu-oVl cjlji 4^LL«^ 

-Kingdom Metaphyta (Plants) 4jjLiJ1 oLjulJI 4£U_« 

. Kinngdom Fungi jknfl 4^U_* 
.Kingdom Metzoa 4_ul^>JI cjLjuljJI 4£U-« 




5 aK JUju-l^L l>-p.l 4jjJlU1j j_uLtJl jjIjjJI Cjj-o^I jLsj Kingdom 4_<iKI 4_^_sJI i^^Jjl ( * ) 

. L^t-a VjU ((*^-I1 ftjjL)) «j<JLc» 
1 A j fl ' "' oLg.^_aje-<i ^1 L&Li^Li- (Jf ^ «L_j_juaJI ' " ' t .' J .' "*- Oj^ ' ,' ■ " ^ (" • ' " " '"j 'Algae L-JLjfclaJI (** \ 

.((^^Hl) ...4_JLJ1j ml^jjJlj itlj>n->1l L_JbtlaJI 







jj-±l L_2>U ^JliA j? ^I^JI ^j ...( u ,„; r tl) 

J£ ^ >il£LlJ 3jLLt_U SLSjjiaJI (yk dJLAj * jij-flVl 

.Budding ^uljjIII l^lajno <ya .^jlJ^MJI jjl£tlt 




^^jIJjMII ^LSjJI (j^a L^L>. Lc^j LiJLiA (^SJj -^dA^ i' c^JL£ <_j^j 7-1 n. aVI 
2Lwjj^>. Lj^U- (j^Q <U3 -'d* 1 ^' Jj-iJl t mi n (Parthenogenesis mJjJjJI pl£tj( jjb 

4_uia_uJi «LiliJl jj^."**' ^!-^J - ' JyJL>o ^tHJ- 1 ^ - 7/LtiiLja ^l 7/LjjJ ^^ 4_ua_L<a_3tL<i ^1 
6^ >-J-^ Cr^ ^3J-^ tiL^*-*^ -H^li ' ^-^ 1J-* iP! V 1 ""> M O^ t>* 

cjLjj. MiflT! t_^j ^>11 cjlj-(Tar». ^^ ^(.aJL^J I jjl^Llll *_« t-j^LmJL ajjj tCjLjjLi^MJI 

.Planktonic Crustacea 4*51$] I 

4__u LJe_jJ I L_j|j_jo pa ill J) ^ -*■ * 4_JL>IaJl a J Aj _ ^ *-™' ^-^' ^-J (*-^ (j?^ 1 J 

jjISjiH £ _ r Lc Jjj-^-y - j-Hy ^hH 3 - **-J' 0-* (*^v>^ cr^ 1 l^J 1 -*-*^ jjI^jJI L^iijtj V 

genetic )> Lr LL_>JI ^1 j "«tl ^^^Li p>in ^j- 1 -^ cr^ ^j j j ^ S-iL-jj j^ ""J ^ Mii^Ji 
J^vf cIh plj i^tl qIj j a (^ i_ix^l£LLI (j^a Ju^ ttl (3^-^tJ U^» *« variability 

IjUt^l 4_ljLj>JI j_^ljiiiJI j5£] (jla *pLojLll L^j J«itj ^pJI iijjJaJI ^1 m'miLj^ 

/-jJI 4_LJLajJl <_dij ' ^ ys*z*- a 4-uajj ^jjd iJL juJL^ -lj-^ L^J 03^i lt^' eLflj^^JI ^Jt 

t4_JL)^SkJ (jy J3 ^jJi^J^fl ^1_S 4_*ifcL^il ^j^-lii (Tl jJLaJI 4Bjjl^j ^ys\J%. aL^lAI j»_<j «Liu-o^ 
t rtiVi^l LoJu^. «2LL>J| 4jjJaj» tJ>lc.V i^lj-^ 4-l.uIjJlII (j^a 2LlJL5JI 4JU^JLI CjI Juj 




\-a L-al. mi "i <sl jjfc CjL_u,IjJU*I L_3JLfc jL£ C.j "^ (jg"l»ll j^L* *^' Cr* ^Jt^^l 

CjijLSLcI Cjj-BI^j '•^■'-f^- i(jJj-tii-»J1 fjjJal] ^|^ T< < <i a jljo 4jt]Llijl 4lr*.jJ,l CjIjuj 
'•(j\^a\ 7t '^\"Ij t4 Al"i ^.U L^L>-lj^o ^yJS ^\JL>JI el lin r I (JjjSj CjIjjU-v 4_juLL« 
t^rulj>Jl elj_»J (jl ^LUIj i4_j_c^J CjLLljv 1 $ j *q ^ Sl rte - T iJ A jig +JI djufc <jl Jj*1 
^jA Lx->I 4j^£jJ,I u^L-iJl «ciJ^UdU» <j1 : j^>.| j-j j t "uj iCj^L_C:LflJi l^ij) CjJL>o 

^ j_A cjLl^Ijj oj^JlsI I j£jt>j . ..4_L>-j-o (J£ ^jJs 1 ^ ■ ■■ At 4_i_a jlj>o (^ JJI ^_^L>JI 

.4_jAj<,H 2)1*1(11? (j£. 4_iLO?l <>« Spill 
Jj—AJI <jj<jSj 4_3jjpL^a (jr 3 «4 j rt j > n^II <J^j>JU (JjLso tc-ljcoI Cj_ajJI ^ '^4.J>J 

o!j '^jj^iaiJI Lljv^J j_t_J I /«l£, ^^Lp» ^Jl cjj? ^j^JI cjLL^LfcjVI ^^ t^LiJL^JI 
i3 imSq 4iiUi 211^5 juu VI ( _jL V c-al mu<VI m! ...U^ .2UaUI 

4_lL*^ (jh-t jJiLULlI L^Jt£- (O-L) 4_Aj_i>* i>JLA^ t4-ijl <i"lj CjLuISjI ^u 4jI luTuI ^j^aj 
L^ISj) /<jj>-jJI (Ji-1j CjLjjJlJI <LL>.i jJj^jj 4 < Jn-t- 1 1 1 (Ji-lj 77jj-iaJl LA-^* - 0£5^ 
cJiJI ^IjJtJ jM^II (Jj-2 L*UJ - (jjjj '^U L$-> ^So 4jl or ^^Aj ((CjLjjLiLall (j_fl 
^3*1 L^ij^jljs ^jL^ l£JuM Jjlnll (j! L«_^ i4 i>> flLc, C^Jl^ L^j ^ ^ "i *^jJbja (j5U - aLc 
"^^jJLLsjjU inj\)) C-U-S (jl J-JU 4_^q_j_2JI (J^J-ifl ?r.j <^>I i^^yJLuJ^JI ^j-J^JllI 4_JU_C 
^L» ^1 JL-flMC^l l£1Jj (OjLillj ^i-x^jJI 4_b.Vl ^ ^ 4 ojlSttl 4JUil 
J-^LJuiJI ^t <>> ^-? c_-u_Sj_jj iCjIjIj_j_>JI ^^ 4jj_iVI^ 3jj_^JJ| 4 t j t U I ^j J ^ 

^ 7-^lj-UI jj-i-^j * viviparity SjV^JIj oviparity 4_LbLtVI ^^ALlbj . 1 ^ AM Ujj 




UpoJojuJI 

.((J-i-uLlIII Lp. jJ^jj » ^i^. jic.1^3 (jr^J* ^ - ( -^-^ 4J1 or U _ 

c-f-ilj >■ ^j^* * 4_JjL<j ^$ (jdJ&uLM a j* it tb tf^j "j ll UjU , ,.jl» 4_^lj J oJ^ 

fiLalaJLa Jjzl : j mi r. *_i_utll1 jj-£-II *bL-£J Jo* <-_3^L>. x-tbj^o ("tJVS J-H (JjjjLjjlJI 

4j^ku) 4_iiaj^_jJl ^1 j^»,u»Jl (Ji^lJ (Jt.AJLi 3jj_>.jjQ Sjj_jloJ ' ^ * U j-lL>J' jjft*"'J 
BjLtLmtl (_aj^JaJJ LiLfl^ >^"^l J^-J JUjJ^II jj-£j-J £*Lua_C.1 jl ^1 (J J nil J^v mi " T I 
jJI 4-Sj^laJl jl 4-LlAj>JI^ .((^juLILJI (j-J^-^i ^>1^J) jdL^^ 4jUf *L£| J 
j^*_«j <*_^j_S Jl LJ^_u t^CLutia-AJl jOub 4_>JLjlL ((^j-o-jJlia^U injl)) L^j ^J i^l 
J^>ot (J JJI ^SLJI JL>JU \dJt jLujI J L^J t-_^*-> Jill 4-Sj>l«aJl <^b J ! 6^- L^*-* 
*Ua.aj 4JjL_lU ^L-Jj o mi Jt u nil J*L£i]l IjLJb J£j ,3jlj1J| 4J1 o rf 4_j_3 
4JL*£.1 f-Mfc'a t4-J9j) i mi a jj r SjuJu-u ^Ijl Jl LgJ}lj>. j^a J-^-JJ jJI 5l^i^^m 

4j1 U^Jjf (jL£ 4±A3 *LLai.f ^ «_j3j tj^j "J m\* <( U"J ^^J^ 1 '"J^> L>^J 

^5 ^i-l I t-> -^ ^is P-^jJu I o j" -o ((jjuJ llaj) U i nj 1 » jjli tj^^-^ Ji5^ t —*^J^i 

jjb «/_iL_C. <-_rj mi)) Jj-^vj ^lal^ 1,^1 (^jjj ^j- jTI U aU , ..j I Cj_a_3J <L_j_t J o^ i^ >J1 

j<Jj (L^jjLc. iJLj jl Jl j^lalll 4 jU r ^ Uai- (^1 c1j^Jl>. ^J^c. j^ J35-*-^ll 
Ju-sJI «Lj^_JI VI j_A Ua u rt ->JI J-^oLjJI lj_Jb j! LL_jLaj ^^^-Ja ^/j ^> i "<j 




±j±? ±j* ^xjA :SLxOjSJI SJjuu/I 

j — \ c jl g-j->t <j-a 4i^V( (j-j^Suj J-J^-^ ojJtU^i 4jjIjI L^-4 a£.jJI (_^£-$ 

T-L^jJI (jiajJ ((^^jLfc)) ^jn>-, *^ 1 a JLt 1 iW Jl <jj_ all ^^ ^?1 (((j-uaJLlajlaj-ujI)) 
t J) mm. j la '^ t->^ "■* 3j.i S a CjL-uJju 4-jL<"i,i n2 Lij 3jj^>J,l ^j-uuLs 4jLuu (jj) 1^1 -kU 
^ru JLJSj i(>lL>J1 L^JU I JuJj (^A\ (jr^ ^-6^' T^-^^i 0-^' 4-*\) 7*-^ ^ nif cr^" 

A I g ml (Jj-OJ «— tLlJjLUI aL>*jT ^yfl <UI"*-"} d ^A-}^ A J -*J-^J aJLC 1 2 -%-X (j^jLfc 

4 tir> n c\ q <_«1 L-a J>j_>-j Q-^'j "r.,'^1 ^l 0jL_3 Lc_a i£rAJL>JI (J_^oSj ^^JS (^yjjZl 

Stensen& De «L_alj_>. ^£.i»j «(j m?" *<>» Q^-^ j J '^ ^ ( "'\9 jl t j j , cjLjjjljJI 
3l_ii]l <a Ajj ^t 4_>JjJtl (^jjuVI j <>t.tJI ?r-i < 11 * ^a cj^L_loj^>- L-al 1^1 "si (^a Graff 

<Lt_fl|j 4_ILjJL>. ?r 1 n-»J /oJ CjLjjJuJI ^^ «LiIa-i^J J>J^-J <jl jJ_C iA^-jJl ^1 4-JjJJU 

IjlSLaj ,«K. E. Baer j-uLj c« tt nj\ Jjl£» > ^ * -*"<l LajlIc. ^ AYV aLc ^ VJ 

Jyi JJLC J-iia-Jb 4_x£j-U j_aL>JLI p|jJL>*l Juu 4-uoLifcj^ i^-LvjJI <j-Ljj>. t>£^j 

jJLa ^jj-a^j «Spallanzani ^yJl^JLll t <»» ojuu ^j « tjr 3r j t.la» _j l^ju> ^^lLxLJI 
*^> J£ Jlo jl^Jj ,«C. F. Wolff cJJj_3 ciLjjj-fl jl , ,,,!_£» ^ «V. Haller 

^jl ^ I «j (JjL-L>JI *1 ua cV ^yAJjJ ill ^j-Jj^ \\ sj\^ (iajjJI (jjJjl—Jtj 

LJ? J 1 t—J^-^I 4_5u^iiJ ^j->o 4-lLjaJI CjLxjjIjJJI C*jL^ j t'uC *lj_oIIl1| tjj^l ijy^J 

^Ja 4-J.r j-o-IjlI I j_jj>.jJ! ^jjjLajjVI (jyjt <CLiLjJI (JjLS^J'1 c.t-u>. ^ <^1 til g^UI 

J^"n ii o tjr na i4oA_iisjJl Ll>- jJ^jjJ I Cj^?L*ja ^JS ^^ <Ly j ,nr f ^ 1 1 Cj Lj-kill I £-ua>J 
jJuL ^LuLuij^b ^uk »1 okttt (j-a 4!i>Lli MJU-^ 4i^Vl fjlc o^ U>-^^ ^^ 

« V. Baer >^Lj oj-^^ «Heinrish Rathke ^Jlj ^jiiftaj ((Christian Pander 
^^ a^j1j_aLJi^j 7^L_>>jJI ^yJSi o^ h mi" *?i Lu l^jjLa 1 <iS iuij^LiiJ) <l_j_ojj^_^J1 




Ll^oJqjuJI 

4jj) ^ ( i J 4_J-U_>JI CJI_4jIjJl1] 4 _LJ>> JjjQJ 3.}La pji ft <>>Hj ^"L^JlII jL_=ej| jJLl 

t^j-i'Vl 4_jjI^_j_>J1 (.■.g.i'it t) £ JT £ ^^JujL^Jl (jJaSjul JaLa-il £>_a j>j_o .1JLC J^^J 
4 j <^\j j 11 4_iliJI *J.<i" 4jjj^_k3 L^-a-Al o^jlj£ aj-^-J ^j5-3 (J^xaj ^j£L 1^ r^t) cJiListJ 

La p fc« ^ (jl ^ \c ,CjLjjL5_^^U1 ^j^o bfe^ J-f'J <— 3ft-^>i-11 lIiLo-JLjoj <Cjlja_>.jJlj 
. CjLjjULoJI ^JL^. J) . "m Lcj| CjLa-La-*3 ^^ys 4_JLjJI CjLstjLuaJI (jr fl ^Jtjj-Lju 



((^jlj-i)) (^JLJ t_ 7 ^£- j-ji-c R-cuLxl'l ijj—SJI CjI j n"*Q>lj ^3 4jjJaJj( <>JlA OjJ^ 

6, t'^. A *\\ ^j-ALflJJ ^u uju>.j <jT SjujUlII LbLj|^-^a fj-u £j»a ^)l^S <<(^)J jltTnttj 

L^Jl l_3^ju aJ 3 <>> jjU 4 j (n'rlL-La i^yillj |j>>j ill (j^cJjlJI J^JjJLI <jji 3 <>> a! r,t Ij 
_ «Remak udUjj» Lblj^l ^1 ^-oj^t-aJI xjLu ^^Ic *Lu VI - SjuJj 4_al>. 

I <j h mi "<< I JLS wiiJjgi <nt» (jl_£ u^O cH ^* 3 ^ 4 \ i-u.it b Lai . ^ AOY aLc 1 $ilr !j 
t^yill (^ 4 nj^J CjIjIj rtk <jjj.j"'^il l<j J >"^ JLoia ((tJ^LJI CjIj-ouu liJJj J_iJ9 
JljvI cJrt-J-JJ f«5-J (3^-Jj itj^-L^JI £^a c^jVI £>-><JI J-a-^>«-t L^JI J-^' (JdJ-^ O^ 1 ' Olj 
^^a-p- JS" ^jl ^^L- J^^^ ^J^yj^'* (* ^ Laj<f i > A t N aLc ^ VI j-aVl 4-Lii^ 

.^j^jjl 7T j <lu.l I ^^yjfc 3jLxlj 4_lL>* jjb Laj) 

< ^m ( "<o) «Miescher j-A-uo» {j\ jyo. tt j^aLi3^VI ^>jjui juuj LaLc ury^jl 

4-jI p.tJ s-JU 3jLi«l jl ((4_iia_Lj» «j _ ^AVi (*Lx. ^^^ - 1 $ (j i miJ T^jijjJl (jln o -hJI 

(j>i* i aJ — 3 (jl ^^1 _ \ JjSLjfcj * . . T3 _j <ia— j aJI 4__i_L>Jl aI lm SJH 7t j ft I " \ I 

^■-j ("it, I 3l^aJ (J-L) :j-A ^a-AI IjJ-l t^-ljj ^a-A- > JI ^j! ^ JT lc <JjJjl!1 ^j'SJ-^J^J? - l t. l - L( ' ^ ^ 
4_UaJ3_iJ1 3lj-> ^yll (<— iLaj-cii^ojij^LJI ^j^a 4jjL>.| 4_£.j_-a-^c_A 1.^ j> ^j) ^j_^jJI 

pjuiibJI i^j 4j_iiu L^L^^ *4_uljL-LJf oLiipJI (>b 4.rt_i°u ^j>*j oLiLS" -.Tunicates oLJ!iLiJl (*) 

(jy^jt (j5-4 (_7-<J' <JLL>Ji '— '^HJ-^J 4-j-3lx5_>J1 oLJUj>JI (jij ' J * ■ *--*j ! ^ j ^ J * ' -"'' ■=* j-^-AJ L^ij 4 4 i j.0^jll 




±j±? ±j9 aIjlO 



.Z .A .<llXl....l 



^j^t^u <j-uqjLo]I (_>^aJU Ji^* 3 U^J-t tiiJ^ tj^ -3 ^ <j ^ loTt^t JLJ9 jlS 4 ft j<i ~>- oJubj 

.«Koe]reuter jujjjJ^)) Jiu cjLjLIII 



jl _ 4l£_tii_lll j j r SjiULl l j J o 4_aLa-LJI aJub _ Cjj-jstjjJJ j^SLqj t nj *? *j>^9 
jt C^! OJLH* 4jMj ^Lfcj AjjLuajj* cljl £-^><« JJtUI I Jub JIo JuU Sr-L^jJl jl 

. (jr *jLnii ^jjjSoJi^ ^ \ j <i n j*v fit' \ i 

5^-t_t(t <t jljJLal (jyi^ Lg_3JL& lj t-> tcj V ^ (j-^»j LgJaj^Ls (J <>>" V 1 4 i i s> ^.t I 
Jlj^>-J I^jU3j-j_3 Lj3 1 jj " ' ^ 1 ' (jyjJt /a^Li 4 i n <rn f-J-iJl jj-« ?-^ A>"^ Cr^I L-Aj^laJ 

dJL— 4 u i^. Ijj niUlj t tfj j j<*ij ^j—LaJLl r-jj— <uVl I jl_^J unfolding < U i .,i 
^ oJJI w ' »" ^ "t< ^ J evolution u a 4_iij >■ ". ,,, a 4 . a K 4 jl o <Ti 

4_>-L>.J 4 i^n j jt lQ d T*^ ^j-^*" ^^; tl^-^ -1 ^^ - ^U "'^ a -^ * -^^J *J^' 

jj^>.j ^jJLc. 4^0 ^Lc Laj j "i r La 4T"L>» jJI ^^-t>. jljl^l Jijl ^_j^j o->° 4 t <^Jfc_a 

- L^a^ ^Ijn" r nil r-L^jJI r- j^*j| 
r-ii><wl o' 0-°'^H-^' >* ^iirtll J< ,VJ1 4jjtnll rtUUl jljCLa^l ^jL^ JL^Jj 

«Theory of emboitment 4^j i*ntl jt c»j.lOJI 4jj^iJ» ^o ,„j Li LV^ jj. 



1 '^> ' 



5_A ^J-A : ' Al , „ J^mi "(U J^_ dJI 7-Jj^jl *_u3j_j« (j_c <. (rt"j-I,l (JIJ_cuJl (jl — ^ j^j 
.(^^l) (_,'«l1j (j-^U.1 ct^ evolution <^j unfolding i^ ^ ii^fcla <uL.Vi!l (*) 



#53i.ViSB 




U?oJqjljJI 

JSJ (jrybj^ (^JJ (j^LiJI /CxuJiJl JIJ_i-JI I JlA ^jt ^W"^ ^O-^HP 1 ^ f' 4-^*5-^1 
,Jj _ t rt <«Vi c«jL£ dJI Jul 3jj) mi ill (Jl A.r. 2I <jj« jljJLaJI (j£Uj t^jLt .Jj I «i $'ia 

)14jj_Lo 4ol>. (Ji-iJl La^iSLo u^-*Iu Laj^l _ jjj-oj^ 
4j^tV) jjl «-Lbl^Ji (j-4-3 CjLiill aJLc ^y^ l_«f ♦ t jlj_*_>JI (cJLc <j£. 1-J-A 
cdjj Ja3 LoLu Im^j Jl3 (iflia SLiojill) 4^JLLuaJI 4jjJiuj ^.211 JCfjgJl 

_ ^Vtj ujVI tiilj^il ^^ic JjJjJ! c^ajLs (j^lj < WV ^Lc ^ «Koelreuter 

Ijf^C- 4J1jl!I ji^Llill dJJfc (jl J-J-C- ♦ 4jjjJl L^ajLua-i. JLjJLj>o ^^ _ ^gjl > k'iTLj 
ifcjULij ^yl^ CJp.1 L$jV L*Jj) ^JL^Id 3j-J-iJ 4Jj &T a i~A)n Ju9 4 nj n -kJI 

t^ufc-^Io ^JJLLJuJLI ^c <l5-j_5u>J! dJub ujLjJJ i_j_aL£ 1j^_j_^ o^-jJ 1-J-^ (j^-Jj 

(JLajlJI (^^5 LaLoj ?c_lo1j **Vl^ u_) VI i—>l ft ts> (j-U *-4-J>Ji (jl Cm ">» *C_>UIj_lj>J| 

qAhjj JjjL^Jl ^ 4jljLAJI Regeneration ^1 i^rVl ^-^j^ju 4jU<* (jf ^J 

4-jj^JaJ (Jio j^ 4-^aj) 3 rt a <J3^-* <J' L>^*£ ^ <— * 1> " Lil)-^ J '— j ^-tH^— ^J— ^^ pl^' 
• ja L-^La- miM >^-^l 4 » j .1 t*> CjI J - Ljij.jfej^ (jjjS _ L^jI (Jj t^li 5tl ^JSLtjj_jJi 

LoLw 4_jJL>. (JJij Cj^aj^Jl a jMjtj)**' J ' » AiltS (jl (jj) 'art j ^lirttl (JS^m,!! 4\jjJauJ 
3j_^ (JjL_<aj i ^K, mm 1 Jl_ u j<ui t(jA_L>Jl ^jj^SLj LV jj (jyJ-^- (J-S.mj-Ti\ t jjI ^1 (j^a 
«^a Ajf i,n n 1 <inil «C. F. Wolff lJl!j_^)> I ^ j\r Jj-^' (5JL->.J jl) Ll>jLn 
^_c*JI j. i ii rt"t aJ 4j[^JaJjl dJub (jl ^^c. *«7"^>Ji 7t3u» : jjb 4 <^ a\JL!l 1 $1 *t ty> 
V! ^yiaJU ^? r^>- J-Ji 4 <^j;j * Lc Juo-tb ^J U*"> ^? £. JL-a-Uail 4 <>ij» (j? ^ 
t4iitr< ■•hJI 4jLu^£.i /c3 (Ja_L>JI 4-ae.ijtul ^jLoj 4_A*j_c ^ i m tf"i aJ L^ji <Jj . Lrwjj^a 
(jl_^ cdJj (3j"^J (jj ' ^> j LiS 4-lS .l!i *i.o ^ j C. 3jL>-lj 4 j !*»■ £ya CjLJuj L^jI jus 

7t^U» 4J (J5^Lj (jl (j»« ju z diLijlSLJl (j-« f-j_> J^ (j! (^^-Iju ^^"tj^Inij (jLcjVI 

(j£. (^yJLjLHiJl (JjjSIjJI 4_jjJflLj t-jLscjual *_u4->- j-St-C Jl2J . 4_i (^aL>JI «£'JJ>Ji 

tjr A ! jlij r ^Vis essentialis La>j <umi! L ^jl\ 4-LAiKJl Sj^SJI djub 4J^ ^j_lo^3 

l4_iC^J(Jlj (j«^t^y*iH (j-o 4jvjjJI ^JlA (_yl^ 



^j ' t-*-Wl (_>^jJI tj-S SjjIjJl 4 _iM"t^Ul ^-j^KJI (JjLSj ^LojI i^j-c j la. «"i v>^' J-* rJLp' ^a\-J (*) 

(^j^I!) Vis essentialis : Cr j*>3 




±j±? ±jA AJuA :5LuLi&JI 6Jjuui1 

<Zij-X-C (jl Jut_» 4_uoLJwj (4_jJjlJI LgJ Cj_iL£ (jr suLllII ^jJ^SLjJI 4j^Ioj (jl ^ic 
^^ ^ j *v ui} (jLj£J jj! (^1 < n mi^" tin (jl jj_c 4itn ->JLl 4j^_>JLI CjLxxfl„"tH J£ 
I j-y* a 'j-iJ ^jJUjL>J| (Jj^SjjI iXjOjjIs '**'j^ * Ij£Laj t<-_ il i^^yi 4jjJl>J| <tjua£a-Jl 

Jjt Lb Genetics CjIjjjjJ,! *S-c »jl2j LajLJ^. t(jj^ <"« *H (jj-iiJl J a " <» a er^** 

(_y:a-iLL<a_>Jl (jl jj^o 4jlj^a-!l tLaJ^. 4_jJl U JLdS ^ *—* *J— "^ (jr^ (J-^""' J? "^ * gj}^^- 

Jl :«U_^lj) j-Alii Lq_AJu4 r^U^-j L^J 4j>-*\\ CjLIjISLH ^ £^ ^ aj-j-cU 

is 

(4_lIJ cBj t "n L^j ^yjJI S^&UaJI 4jLfl_ju3 pLa ■>» jjkj t «Phenotype c-t-uj i j q » 
Lt JLlj>JI (M^jJlJI jjkj «Genotype e^ujlj^. » J I :4 <i mlj) cr"* cH^' ^-^^li 

^ <Lj>._jj _ 4_xL>*JI 3l^J ^^js 4_La-£La <j^a _ j (j '3 CjLd_L*aJl aJufe 4_La jJjJIj (^JJI 
frl_Ljj , 4 jj>- 0_)L£ (jl Juu 3j-AUa 9c_xt,*ajJ 4-ijUS J^ jj_^Ji ^yjl 4jjJJLI ujuI-^JlII 

j <^*« ' ^ g 1 til (JJ.J jjI 3-A _")j ^- 1, ■ * \J ">J.* "'.'j"j*^ "^" -i' OJ~ tliij LT"^" 

_ ^jj^ZLll CjI jla f (^^3 4_<x£l^e-jLj _ Liiajl d,,.^ jjfc (Jj^Lj La-S ac^li nfl {JS mi"1U 

(JJ^Sj (JLqTl^I ^(^y-A <tLua^>Jllj '.((^^jljLljJI (Jj^SJlJ I » j-ua-uJ ^ alttl (J_jJl_jJI j-A 

. A 1 l-t jj j 1 1 j^fc 4 K mi" a ^>^C- J'JrH 3Jl>-ij 4_lL>. (j^o frl_uia£. VI jjaIo (j^>- 

^^ J?- m. a Genetic Program ^,'i^y ^-a[^j-A *q'*\\ «Vi<1 jjl olr ^jl^l Lajur. 
ojjj (jjujLttj ^t-i— >. cjj_3t_j3Jl (_yJ} _ cjLiiajj-jJIj (jjuLj-skJI (J^L>- (J_a _ <j£5J^n 

(JjojVI pjjJ 4jLojuo (^yJS ^LLa^a _ (j^i>. (JJJ^J (jl *■ t^>"n I J5La^ ij^JJLI r-jjjJLl 
. *_jl_Hll (jj^SJlJl (J^aLcj ( jr L_5JI (J^Lwj-jJI (J-aLc ^ru jjLllJ 4l <^, -a- »!^ ajj L«_>1 _ 

4.1SLja.t> 7t_J^rt_juaJ 1 A^_dJl t J ^ 3 (JJ^-J (_^l 3_JL_J^ flJt <JL_ >J1 C/.i.a.-lJ ^Jubj 

^jjJUl i(jLj-a_±Jl ^j-fl ^ nil! < ; 1 mjLj 4 ji.Jul jJ^_ju3 j LjljlI, 1 (J^^Lj <_m ">>■ i (jy^ jJ j)-l. , J 1 

i 3_A ^ "*- « (^ JlJI *^_>Jl c-il n (iMjJt Ldjl na (jj nil Lia^sa, ^ ^ < ^ Jb (*'-' L ^ 

1^ j*^ LiiLi_a CjI o jom" 1 fljlr (jj.1 t ) ^ <^t *4_S_lS^>JI ^jpa f-j->- J-A /<^JjJ La^ 
cLiJ| dl^ ■ <.'j t i Wn*^ (j£Lava p^as-juaJ I jj-^l ^jJ] ^Jj-judjJI (jl .(^-LsLi. j-^tj (jyi^. 
,^^3 4jse_ajj 4jj1 i^"iU *iljVl jj^ (j_a L>JLua ^ n j j La <j-u i_i-jJ^ajJI (<U t^LLai-VI 

. 4-LalSJLa 4j>^j 




Lp^ltfcM-" 



,iig 






U^L^ (J^ LJuuj m£JJ1 jr* (^teJLI 4 i m<!L Luajl 7t_L5e_uo ljufcj iL^^kjj 4_^jl_JiILa 
t ^jC'q t 4_cujL^la L^jjLa jJuJ 3jl>.|j 4_lL>- _£-Aj tCjajtjjJI ^jjo <^o1jJkXI 4jl_iJa£:1 
1 jin 7t ii^sf cLu^tj i3jL>.I^Jl «LtL>Jl <?Jufc ^ . .. * A ^jjz. 4_>oLjJI Lj^L>JI CjJ-jL^ 

^^ _ 1 i ii i? >" (jl JLju (jH-^- Luaj o r ^£^1>JI ^L^*-^ 4J5Ljfcjo ^-^J -t-^J 
CjI^-j-kj ^j^o <ji_L>J! \£j "t « j m La (JS (jl jj^o _ ^> mi f »_(jiLlJl (j^JaJI Cm j i j iLcj 

(Clu> 1 1 ^j-* 4jl->. (_p 31 jj (jl dlljul «(jL«3^_lIj» (CCj ^^J . CjLajjjjjjCjMjSJI t _ y ic 
t rtjSfr iLse-j^tjua (C£.jJI iJlA ^j\£ ljL-3 1 1 <j Miiir \ 4-ujaIi j_l<dIJjiJI ^jyi^- c? J "' "**" 

jJil l^ mi ,*-JJjj ^^Js ^J-L^TI <_j-J*-*J tjjjj >. (^Palj^Tt, ^1 jjfe j-_j f ii rt"t lL> i n J (jLj 

_ JL>JI 1 Jukj (j*^l 4_xL>J! ^1 iu?')\ ij£. ij\M>d\ui\ (j-ClA>J\ ^iii cjLoj_i_ujjoj^SLII 

i (jr L|j>JI <- <J&jjA \ (^ (ydj$ljl\ < jCul>Jl c-3^Lj^! ^yJj L^-^ - ^ ^ ^^^ tj^ ^- 4 -^ j0 

JLuLb dJLA i^j\ i iuU ^-^. ^-jjj-lJI 4jjJiu t " < j t^t -fc. Jt^j . L^^jLo jJ^ (jr !3 '"*j ^" - -I 
<_yia «RoilX jj» cLo.LJl aLj^ (j-* f*^^^ cr^ 1 ^°^ 1 ' l>±) ^ ^'j^ J i" "il i^^-L^ 

i^gjl i n"t,l jj-c. x-jj^jJl 4-jjJkj CjJI£^ ^J)) '^ ^^>;t I <d^l 1 u"u LkjLtlalLj ^ AAV ^Lc 

^ 7c_A-t-iiJ ^ rt 1^1 1 ^1 5^_JuLj_aj 4-L)l 1,11 n 3tjjJ1 /A 1 11 5 i "t V 1 jl ^m *4 



^_3 ^ja-i ^3-JJ "<-£ '-^' ^Jl-AL-lu Ljs (JS 7c_i_uaj 4j>JaJjl (jJUb jjii ^.^ 4_jJ » :4J^_jj 




±j±? ±j& Alio :<LuLiSJI <Ulu«l 



4-j^JLJI L>L^JI <j? er^i "lAJulSJI ^^ ^a girt Ml 4 jU «1 S^JLI J^ljJLl 

^jSLcj ' ^J^* a « *■ '^yl <—fl^LlL>.VI dJLjJLui 4-jj i^ r S^^jvl L-^JLo 1 n<n <jl 4_»-jjJ 

(j^jl i^^tll L4J qjj^" < .1 (jlJI djjLse^il L}L>JI jjjo Mj-uJ ^Uu L^jL^ ( ascidian 

mosaic or jj =Jll ^j-j^SjUI jl ^pSLuljjJLI (^jj^tJI ^1U >^> a 4 jlc ^\U\ 

z%£lj^\ £}£. i>Ct^jLlII ^jIAJl <jt ju>j JjLSIIj .determinate development 
4 j n, cry^>J (jLa-ruJlm L^iLd t Sea urchin >^e_±]| J Art ^ 4_Jjw ^ JjVl 

7t It^i^ol JjLoJlJI (j^s ljU>- <—alL>JU i U o *i 1 1 1 JLAj . j-t-'^il rfiJ*_3e_t ^jSL! (JGjjLc 

j? aVl jlj U^>j .regulative development (j^SJLI ^jjj^lILj 4 "1 j ^ ml ^i^. 

oJL^ Luj 3jl_JjJ'1 4jjJLJI L^L>JI £r*-J lZjUs^ "< ^Vl oJ_aj t4JLoL3 4_4sLc jjjujj! 




ijy jQ 4Jl 4 VS-v^LjO *_o id 1 ^ m (i i 4j*ljQjj SjLcU (^^l^ I^jjJuS ^Jus ^jj tl^J >hj ->JJ 
jl>-1^j ^j^>-l Cj^Lv ^^ 1 <w.jt iL^jLjij (jl£l>s ^j^ L^LiJl oJufc ^-iu Cj^L>Jt t^^aju 
tSjjJuxIl t_jjl_^_lH njLHu 4_-uD^_>. (j-«J *(j - ul>iJ1 ^ lu, -v ^j^s A £i\1Jk a JjlsLZx ^j 
2L>uLjdM L^L>JI ^jLgjj (l.<-lw| h -»■ 1 1) ^ylosJI <■ t-j^jlll I (j-u 4B^Ijl11 4.1 llLj <jl 7t <>>**m 

. I^jtmo I^JLl tjj^ia '-^jJ <"<jflt Jil 7t jlfnll jj£. 
iCjljLjo] c jjj-uit11 (j^j-oll ^^ 4_ljj^>iJ1 Lx^-jJ^j-lH -tLjlc LU (*J^J o'j^' <j' (*■* 
^^.^"■U l_)L1l>JI (j£Jj i4jlV J£ ^^ 4_LaLiT 4<iir-> jjL*l!1 ^jjl icJ-LJI (jl L^-La (julu 
3J^L>JI CjIjLlaII ^jl JJujj i JjwI^ C-tJSj ^,3 L^LiJl £-J-*->- ^^ ■ U ui n 2 bfcji^li ^^ 
CjLvI ^tTu-^1 L- cm i Lb *\ lSn ^C,\ :3jjL5e_A CjLJ^ Liflj L^JoLlLj ^ujLu jtfL-4-^1 Lr^ 
I JL^J (^jIajIS Tt^sLJj^iJ! <jl L*S ifj-i-l ^1 CU$J £ys j j t-Tu CjLvLlTi.'wI (jr-^J^ 4_lL>J| 

LMJJI LkjJUuaj CjIjLJ/V LUSj _SJLj*j 4_ljLUI 4i>.jilj <4 jl^JI 3l^j ^ <jwal£uM 
^ix. - JJujJ lx-j-3 - j-Laitj j«J 4_jjuj^>Jl LijxjJj_ujI aJUJ <"WjU«tl oAJt Ji ,5jjLj>JLI 
jftj (j-aj <3f^-*-^' Sj-Aui ^^ 4_jjl_t<aJl 4jj^Iaj o^juus\-JLJi jJJ3 LaJLtC (((jLaJjl^)) (JLi 
3_iUU Mgjl mi"iU ^>J£. *jjj-lJ1 4j^1aj) L$J ^^JoU-JI j j Min"ill <— iJLv ^1 jLntj'^b jjL 

jj-a Lfcj_t£ >.Uj MiJut c-u-ullll Cu3^Ji 4-gtVtU CjI lj-vJI L^j *-3jJU (j^\ 4_ii_4SU| ctlljjj 

(Jjlaj (Jjal£JLi iljJL»j cjVLkJI £jj& J~±& (jt^ ^J^d^ ^J^^^ ^i>^>^l CjLaL-oAjVl 

AJ t (jr liJL>Jt ^jj^IlJI Qja l^3**\ L^'J^^ J^H^ toJu S 1 ^1 W^^^.' t*J^ ^ 0_jJl>J1 
jIjII p^Jj 4-l«i^ JLjJl>iJ ^lyi ^j^tj jU L^j (jSLVm ^^ll'l 3jrt j'CII ^jjC VIJjjj dJLlA ji 
Ij-l^ (JIjLa jJIJ-i-uJl IjLA t_j|^>- ^1 .4_i£ L^jijji^jj 4-loj^jJI 7t-a L^JJ^-i Cr^ ^ii-l'-A-M 

. ^aaxjul JjJu.ii 
LtJjJl L-llu;! n >M3I ^ VUl_a JU^L jA. o " T1 t_uj]Loi| jyj JujJLI UJI ia5C"r mVj 
^jLoJ (J) J-3-J Gl> i(4_LLxLj>JI jl 4-jj|jjVii (I VI jl JjjJl) |jjjL«_uJI i j_fl JUJU3t_HLjJ 




±£±? ±j* AJua rSLjiLjSJI <LLjjuuI 

4 ■lW.H aj^Li^ "i j lo Qji jj^Jt—a f LLa^ fjja CtA~ <."J 3j_>-l^ 4.J 1^ ^j^ 3 CjL_i!aJ CjljLo-ail 
JjL^jJi ujjL-uI <jl lLLIJ ( _ T Ix«^ . LmijlU 4jjLa 4_ua-LLaJj (Jxil^c 5j,jjj-uaJu tJ^tJ 4_uia-ijjl 

^Pd^jljjj i*_oo^ 3^^ lt^ 1 ?T 1^ ^ ^f^-^ ^>?-^ <^jJ^>u ti:u->- ifcjLjLdiJL^^ Liij j-jj! 

till*! 4_i_^l_lj ^JLuaJI jjj^Ul <j-* 'tt/yitl 1 JlAj .^j_L>JI uLaj_>ii,! (j^ 4-^V*i -^a t_S£^la] 

4_jLLi> (^ 4Jj^_<a ' >lU*i L<ulj . ljjjL»-ilH u^ Al^j-tHj ^jJI j>jLq"U JlxL>JI c_Jl_iiil 

Germ Layers 2m*^>»J1 £jL*J^t £!4&i 

i4_ulju lIiuLSLoLj ^jjJ.4 tj (jJjSJl!' 4 i\n c j_t^jlJ (j\S j-cu-C t j>sLjJl U>-^ (jt^ 

^JJLJa (LaL*j llUjJ (_iiJL*-jo ^'>I' o^ ^j-^H o* 'j-h^ ^* 4<( >-^W oj-^^j ^j^W*^ 

Aj-lu ^l JjrtjjLfl L^Aj^so (Ji-I.s j. 4 * .(j ^jl LajIjl>. qjq <;j-^- 1- ul> La *3 tblastula 
4_jjxjL>J1 :(>" <t j U jj^ 03^ L^j^-^i (cgastrula 4Jjj" ><iL>>)) Jl ^ <i < nj o^*-*^ 
. U mi m aj iendoderm ^jj^juVI ^ 4 .<.< "t 4 jI-^IjJI^ ecto-derm ^jjj "< ^Vl ^ 4.111*1 

.«mesoderm ajJj3_JLI)) ^ . n' 4Uh,j1a 

( \ AYA) 4-Ltju 3j Mir ^Juxb ciUj JUu^ t r-L^JLll 0^-L>- ^ LusjI l_AJj_>.j ((jJuLj» 
iCjl_iLu_>Jl 4_j_ji_tL cJuljla (JS ^_3 3j j 4-4 SjjfcLLb LaJ*_>.j ^jl «^_liLj (jj-fl» ?e-u3jl 
< < t mj jjjfl CjI jl i,^JI (j^j La 4j^l ^^ Luaj| ."il ^ .Utl oJlA Jj_^>-j C<-p ciJJJ JLjljj 




LkP^J^jlaJI 

cjL^jJL \jjj-a <VjUJ9 i jlUJI cj! j <j_ji ^ Ujlj) nonchordata cj! jL -QUI 

_jLj_s_o \j !> I j <f^*»- U,,,tl a 4-i_ta-pJLfl 4_l__*JI tj\ JbjJL£ J^-j^t CjLaL__Lc_9 

-j__^l 3jljj__ 1 0j*q ^njxJI jt-^>- <La_*.Ij.jj1 J__ ^1 iCoelenterates e_3j_»JI 

L__3j~u__>-jJ Cj1_JL_lL_]I £>JJt> ( jj^SLj 4__j^Ia <".Al" ^1 ^jjj 4 p^l_Jl 4JL>.j-jo cr - "*" 

. 4 <ill -nil _j_lj_pj| ^ (ajJj^_JL1 

c_L_ 1 J] Lo Jij->- (^Uiu (jJLiJI iju ij*$j-r *-_tl_JI oj-— ^ *•— W'^i-v-— ' ^W* lt^J 

JuJl~_ILj l_L__3I J^ ^yfl Lgjl JL> ^yjfc ^^ 4rtjt*> J£ ^j-o L^jL.— > < " ( " p ( _ ;r ILlt ^l^c^l 
^1 linrVl JbJ_*J c_jjL>o ^j] ^^ic (j-Uj—w^/l (j^^fl t 'tn!L ajJj^jJJ <&}— c ^jl-uIs Jj-^ 
(j- 4 l£' (Jj- >,J 0— ^°i (jr^l T^-^^ L4S— i—L) ^ >*■"■"' ^— (Lj—OJ—JI t rti"i^5 4^ eLLwi! 4_cL_«J 

. *:Ll__^M ^>J^1^J Oi9— ■* <jt- Ly*J.'^ ^JJ- 1 L>— <— >^JI CjLLl_J! 
CxJjLa-?L. hill Lo — -*_) 3JjJLj*> 4_>.j_o 4_j_j0^j^>JI CjI .3 j Utl <__1jJ _j_>0 * *tj 
^yltJl 4jst__uVl J_j oLaLo-C ^LusLitJj t i __U j >j3__l «LL>.^I /<il_ ^^ 4jj>.1^j>JI i_lj_n"tl 
^J Lt_jILo £>_j aJ Lo ^1 (^jjj 4JL_vO (j- 4 CjULjJ_J1 aJJb (j^o *j^>- ijjl J— J (jl CjIajI 

\$'ta Lui <j aJj t4jj<^r L^L>. ^1 Jjjtjjl ^_^ Ci_ <i"vl— i La>.j_». <_*_jjj CjLjLo^jJI 

L^L— »- *jO jj— 1 II "II <jjO L^JL-Oj—Jw jjt pJLa\^}\ (^ r t l 1.1 llj ^.U^ *<a JlL>J| Lj^| ^. *i?| 

<j_o £-1— Sj AjJj "<_^j1 £ya *___ <"<! <it nJj^J>.) 4_j^__>u _rflj < J^j^—v ^f I ^" rt i tMI 
j_l^Ij_j ^1 L^Jj^>iJ (^l) LaJ-jLoj £<\x£>\^£ ^(>U ^ fUjTI t Juo^e-HJl ^t ajJ^JjVI 

(jcx,^ V<tl IJLA <Lx£^oJ-i L^IaLaZL>.l ^jl tt li^ll ^jA\ i4-i_ojjj»^JI CjL5_iIaiJ ^j-iLoJlil 

2ls^L«J1 aJJb j^-^} (J*j Lo CjjJjs^ jlIc VJ ^ (gin" V 4_ua>. cJuSJlJI ^ylc I^jjJi^ JiaJ^ 

.(fiui^l 7"jL>- LjL^J l^lrt'f^i jl L^JixbljjO j-lljuj^ 4 At j j In fl 
(j-o ^yjuoiaJI L^lLajJl (^U L^L>J1 ^j^t^ 3jja5_A (j\ ( h ui~&\ tiiJli (^ylc- ^^-^-5 

5 j, j < <i a (J^Li- LaL^L_>J 2b^jL-o-lJ1 3jjl_SJI ^^ jjJ-j ^LllLj i4_A-o^j^_>Jl 

L^Li- ^j^ J— >-*^l 1 , ^ <>> 1 1 ^jy^J t4_A.aj.ij) " ^1 Lj^L_«- ^jjs I iiuj 4__v^l (_>^>t i 




CjVL>J| ^yuu ^^3 IjILjjIj (CjLjjLailll 4-Lvl ,j^«; ^^ ( jJL*U <JUjIin 4_uLuaiJI 
3j_sLv 4jjLq-l£ -^J-* <jr^i ^-^W^ Lj^VLj^JI cjI JLj>oV 4_3e- ; lx» IjLiJ 3 j ■> fl 1 1 jj] 

.Induction <±jHLxI^VI S^aLU ^^ 4_lUx ^ tL&Jj j^L^il <UUUI L^lu 



^j-Lj >• ^JSUjujJ LJLSj j j ( <o U^ >^ I <t S i3jJL_3t_^j 4— TljIj 4_JLjjJaJ (Q-li (j-i - ? *s 1 1 
«L?tJujJ^U 3jjL>J,l <L5txAij^l 4_x£.jj] Li£j J-J^Iy l£>*"^ ^L)-^* ur^ 3"^ ^*^H V-J^ -0 
4-ymjVl u n t jt jj! ^IjJLal j^JJ 4-iJiLiUl 4JL>Jl 4-^ljJ cZjj! jJalj .»*4 in ^,11 
<J t?\ C z\ ^jj] j.j o'lJ I ^JLJ ^If, 4jt_<_uj| £ya LAjjL*J Lfl ((JJl>»)) i _^liL SjJLaJI 4_j_Ll>JI 

4niif (jJ^J (jylfi- ^ * ^ f Lc L^v^H cr^' SjljIjJI *uuj y "n « Spemann qL^j j.m» 

j^ysL) jj2 «(J-ulJ1 CjLd5tLa» : ^ c-i-a") t Liiuiil 4_jjCjJjjj\jj<i L}}!^ ^j^a 4_ajS 3j^Li_xa 1 ^li/*,) 
(jjSuJ aJj3 iCjLS^eil,' oJLA l_3^jLj ((jLmj-lu)) (*^ i - i -^J ' &' 1A OJ^-^ 0"^-*-^ ^V"^' 

4 1 o J r (jJ|^J 4_lU_C «Ci>" 1 rM)) (_P-I1 (jr-4 «CjLflJtJJLl)) ciUC ^jl tiilii ^j /< a J .4_i_ojLC 

Ji tr-ll'M mVI ljufc 4JC-U3 ((^jL^jjt-u)) j^uiej (jy^-lj (Aj-ajJjj^Vl 4j^>jJI tiUj ^^ Cfu^\ 
4 in, \ r JLa _ >4>j) t>_L>JI JlL>. ^ lSL?-^ I 0^^-°' * jLC ' Lr^ ^-^-JJJ CjIajjc-UI (iUj 
^j^, LfcJuu !j& \ <\$ a 4ju3j J£ ^yB /^LC. 4 < aA C. C-a^xS . . . ( LiTaitl (jr^J-i^J^I - lA*^ 
^j-a 4_l>sjJjj^I 4jiij L^x4 J£ ^^3 Ji l_jjL>iJ 3jiC. (Jj^-1 rCJ . . .^j^xL! ^t jjlnll £^jJU 
4_» 4jJl ^jlSLo^ (jrAJtJI Cljl_3-JeJU (Jj— 3 1 (j ^ JJJ iJ^_i_>«JI jJLx ^j^a ' * I" •- ^ ^jl ,*\ a 
^^^j . 4 j*-u^> 4 f.ujf CxJ^Xi L_jjL?tjJl *-j.<u>. ( _ 7 ^J • . • f4 1 hi 1*11 (J-jjSjJ 4 (r^ (rf^^U 
^Li_Ja!l (>a eO-S^T ^IjJtl ^ mj 1 -^ OJL^' O.A^Li ^O-^vl 4_1^V CiLajl 

•U^ ^i.' L " ^i (J- 1 ^ 3 ^ ^ ^^3^ ^V^^t >•"' cr^ /?jl^t c1<jIS^ 
i).<^r, 3L*iu 4jL»,L-i-m »_jIj f jLi-uaJl 4_L>-I ^ic t-jjLse-llI ^jjo ^jwS-l 4JLuL^f (^ 



^^ 4jLiiJLa clLlSj ^j^a (j*'"^ f ^ < *7 J i - ^ J ^'' C>i5^^ (Jjuilu JluJeJli >,.U ^ Jul ^jfc <(4--rl(i oil 




Lip 9J 94x11 

«4.rt Mill)) ilUu <jl «^jL^j Lfc*i» ^^^jJifll I JUfe ^ j mrt'tj ,. . ^yLu>JI (_y*i' 1 ha 1 a 4ja, t iia 

^.^jjla.^lniVI ^iVI I jla (j-c Jjj .nil jjb iOrganizer Lo p^j &* «^U i*» L$_j_2 

L-ijL>"<tl t"< ir>M Ju9j . ..aj_CjJL1 joJaiM cilfls 4_£ g-^—Tt;*) .ljuV aj^%_4 ^"0,1 lLsLJu 

4laL_i-*>^J Lt-cLi-ua aJLoJjJ <jl£Lojj (Jj tCjl-ILfc "(-i^uVI 4_JLlJL». JLj^Lj (^j 4-iJI" ~i\\ 

»(4jj <^r j-^- OjIS ^J (j^>* 4j^Lcj£ Jljja ^lj 4_t>- ^J^ (c^ji <ilVf a» 

Sjjfclii a * j jUj CjLJaUl Lilt 4j£ (^JLl tj-L^JI j>8 JujJll *LalV £jr JJ > ^Lll 4iv^l 
j ' '^" 4_jjl_L*_p 3jL_iiu])> (olo_ili <jl Cjj_3tjJI tliJj n-JLjJ t [ p >-<i ^j^lV-'r) <na. iCJLcrTmiVl 
. 4-lxjt-a 4_dJj-lau ijL_j^L>- tl^ uini lIjj)., i ->tl *■ ii ,u}\ LalSJjj JloL>Jl x_-llojl!I ^-ja 

mJ j JJi_3e_ja (((J-UJmj)) jJ^-Cj < j^o*^\-xJJulju\ ^l I mJ -v. '"'J "» '" tfJ-A O L<a_M J aJj 

t4«_uLx<u£Jl Sjl—iit^l lLUj 4-jluLs (j-^J La^j-aa. .<Uxjl^a]1 <L*_uujV1 ■Uj,':," ^_a 4_ji£.Ua 
J_jLLJ1 jj-jjSlll ol jU c ^^j-S mJj-SI U5-^ iLlstluiVI jjJ tjl 4 j lr Jj n"rU ^j-^Js 
^ojjiJ m£ jJI m£1 tAj) i/oJH ^jj^llll ol jUr < jr _3 4 — La (iltLj^lflrtll ^^—^ L*£) ^ j tnulf 

.(tjljujiJl^ LujJI cjL^Ujs^UI ^ L£) ULuu j^JLo {jmiv ^°LJ>^ L^j 

I g ^ji-t-o JaLujIj U^LJkJI £rU Cj^L-cI fi "ill 4_«-uIjJ Llijjlaj Cu_3jJl JJI^-*JJ 

4_iJu Lt-oL^ ^LjJUo 4jj1>JI 4 j mi r VI ^-ajLua^x 4_j_a Ji=c3j tTopobiology 



: Recapitulation ^Ltf j*t ^^U1 

((Meckel- Serres 4^^ _ JSLi_a» ^^njrj (jl£j '(llj^ tJu-aJ Jljjtj «{jj^b» JUx.1 

gl a ml Lfl l!jL>.jJ j^yiil. t tjr Jj^SjtJI (jf^J-II (j" 10 1 ^ t 'J IS)) L-i i.tiJt-3 t4_pj| cjLIjISLJI e-3^-t 

4jL^j ^ 4_ul^u?J! 4.<\»UT ur LjluAJ}\ J< j^tl £>-b) « Scala Naturae 4tjjl^TI f»luj» 

^jljft^Aj^ 4-b-Vl ^L*k. Jl-^1 (j\c\ )A)Q aL^. ^JI^-^^j „.(«jLmJI J.^ nil 
1 JLA o^J tCjl nj">^ jjjU 4_Lv| ^ 4-4-^aj) nt j -^ i< j*s|^j Jj^xj <L£il mm *^l « Rathke 

^jMilj^Jla :edl JLJl 3juL^ c*j!^ ^pJI ^LijjVI oj£& »J3 «j|j J< mi j U&l^lfl *_aLi^VI 




,((4jujj£il| aIljj)) ^^ic, LgS^L-ul 1^1" >o (jjyjjt ^LdLJj^l CjL>-jjJ SjJoLtil <I>1j^cj 

iJjA\) ((Recapitulation Theory ^ S"jVI urt j ^htl» ^jj-t^j cjjJj 1j£aj 
dajU; rt j «Meckel- Serre,s Law <*j\n\ - J^« oi^" r«-^L> 1 <\il L4JJ jLJu 

Cu}.^LJ 4_ujJl>JI CjIjlAJ Mill ^j^it > (jl ^jjo («-C.jJI (jyi^J ■ " ^ fl aM , ,A l_^j C )j-j» 
^LajjVlj jjisaoJI a^jLo <jI ^^ui t q] <aJ J>-uJ 2 *LjI V] tjjlaoll ^jx. (-ill jJI <juL!u 

tlfUj CjLoJLjJIj jjjUH 4-lljj>JI jljJo^t O^*-? il^V J^L*^ 4-3ft-uaj jJ3l Jl3 T^j^ajitJjJI 
jljjLJ9» _t cdl Jul ^q-m Ls Qj <i (>» a ^_A iJl_Aj) (^-sa-uaitlllj J-^L^jJI ^^^-Jj I ^l-u mi 

Iflj^jjgj ^1 t 2LuLiJI 4"nMi^ *j* Jilfl j^laUl 1 jlaj ..« Von Baer's Law jojL Q^a 

. 4-uj^ljJI :ljJ^*u!uI,i (Jjuo j I 4j>Iaj j^J] 4luaJ C^cj ^^jy^u ^1 <J-u*£ {£} («J 

«b^i_c] J i"i La ^jLcj_j_uj •Q'^J V nU.li 4jj-ku «j0 f _- r JjLc-lj ^jjjL£ 3ja_t^ ^_^ 4jj^Ls 
4_J1 L^Il La 2bc_uaJ AjfcJUjLj ^jLu (jjJJl 'OJ^I 4JcvVl *Ac ^ ^j^L^LJI aLclaI 
^Jt_» 4jL>-VI aJjlI LLaij-aJLo JJ->o j Mir. Jt_i_uLij1 (jj-uJl ^JLjjj t"KV ^ i"> IjSjfcj ♦« ( J\-lA)) 

tj^j, .Vl**i Ti 4j^_ki_i ■> j i ^j j_cJlj t jj J ? Ju_«Jl ^jj^J! (J^Li- 4JL>-VI ^l.<j tr 

;<) #U> 1 ^ "i >Qi \ a. a ^3j p Q «'^" tl>^J f«J cr^^ 4-JSj,t^"tl 1 ^..li1j->. t _ ;r J3 4_coL>.j 




jljiolj jjjj— « 4jLj CjLjjJL-jJIj J J , 4_L>-I ^^^3 <L-tSL».,-i.u.f I c-tj-SI^JlJI ij-^jLj 

(jL) 7cJjJLl tf ji j 1 11 rt *i ^^^ «^_ul_J (jj-3» uliLv ^^1 IjjLj^jI LlA (j-^i J4d j ^1 ■ ■■ 
(jjj a-j^c-aIJI (j-^J . t j £ * ~ 1 1 ^Jl dial at i\\ ^y$ aJl^j j_& LcjI t _ 3 -LU^Jl jjI^jJI 

Developmental Genetics ^^Ul ^U*1V f»lf 

jj-HI J^l^ Jj>ft Jrt"in o ^jjv^Jj^u pj-^ Genetics oLLl^JI 4_<_Jjj *JLc jJ^ 

Jl 2.Z.W 4_juLj-4 (^Jl ^^ ^Us» a L_3^-i-ajlj ((—flJL^JI Ijufc ^>£. OjJl_>J! aIjlJI I JUfc 

; j ■*■? « JjLLq» jL£ ^ JJI Heredity 4jIj>>!1 fU^) ^LbVl ^J! t\J$\ ,ya oLa—u^II 

3^4> ^UJIj <« Jj-Lq» Jl ft r I J£ (Cjusj^ < Transmission Genetics cj! m -»JI JLllJl 
cjLLj-.>J1 ^.L. (^ ( ,ij L^a jl) Physiological Genetics 4_Uj^>JI 5 ^1... ATI ^i^ 

«LaIjjiJIj 1 >ujVI jruj J^sL^JI Ja^Jl jju>> ^jjl «T. H. Morgan ^L^-jj^)) cjI^L^oI 

Q^Io^Ij ^-to^ L^l^ 3jJloJI fLJui (^3 . r«LjJ JuiJLl 4j1jjJI^ Jj^l fj-^1 ^d>*^"" f^J^ 1- ^^ 
Jjfl-C J^t (jL^5 t ^-al «i" ^>l ojjj ^ j^^yJJ^JjJI CjLuljsJI {cl^.) (_3-J^I f\)-^\ 0&-*~~\ 

a[c ^4 «Goldschmidt <:,j nn, jJjj^ j)l mi"mj» *j-iJ La jjt JL>JLl I jla ^ j j.'^ 
cJL^c^^l^LJj^l^ JL>J.I I Jab ^ oljL^lVI ^ Ij-ti^oUcdJj^j.^Yi 

4 j tnjjJI J^l.u,.U -ijJ^v r,o mij Jl^ «Schmalhausen jjj^Jl m ( »j « Wadding ton 

J^nJl t j^-CJ (^J-JI *jl JLtXl IjUk ^^ CjjJU>J1 (^Ibt-JI JoLliill f j-usj^q CLfcJe-i-ual (^^jJI 



Cj1_Lj_>J! j^J 4jraj>.^La (^^ 3j)j_ua-j?e_d CjL-uijjJI *"'j * * (jL t^gJ j A ^ **J1 4_ t_u3j 
4jL^j (_ 7 ^>- *d-*-ll 1JLA j) rn i nj-a jjii 1 JlXAj i4jj1^jij diLd-uaU «5juj_«» Cj1JU>.j£ 
(«^J 4 rt„ luSj La 2J CjLlj_>J1 4_j£ ^jn (jj-J3j_JU 2 * ^j-jj^tfu— «J I (jj— 3JI CjLlLu^L 

1 Jl^Jj .(SJjLUI jj Sj^ajJLl jIjVI cjli 4_^l_^j) Mutations 4__ulj L oJl cjIj-oJoJI 

l 1 Jl_>. 4__*_judI oTt-a tCji ,i 1 1 1„) jV! 4 jiJLj ; ■,**!">>■ tCjl i-ol )Jl!1 tfJ-A 4 i "^ ^ C<_iLS 

y\j L?e_j_<_uJ _aj Ij i's\ C, ^jLS *'^-<-" 3j (iUTL jjL3 ^ Jul ^j_j»Jl JuJLxj JjLcjJ Vj 
^3 j^j>.L>iJ JljjJl #2j^J Jjc_>ij 2 1 *f ) ^ t j .T^jJlSj ^j-(.g^.| i _ T ic 4_yajjjL>. 4 n.iLa 

J-A l?g-LJiC-U3 7" LiuLLt-ti I ^1 ^ l^1.M L^-lIl^ ^LtLviJ XjLj (j-« 4_jJ] |jJ_LOJJ La ^J-l1>o 

(JJ^J (j£- - °JJtJ jix^\ 4jL>.j_a ^£i _ (jjLSJl )-?*-£■ 4-jat-uTtj (^^jfc CjIj nUll *iJajt_a (j| 
JL_3 Cj^LtLt-jJI dJLA OjL£ (JjJj n^gjj Mill (jj^xlU (Jjjj — L^aJI « (J J„t,j»JI ytTiJLl,!)) 
lLUj CjL-uIj.} (jl ^?] ijjc_*JI Iju^J 4j^_i_'vj-» K\\ A * j . U 11 juJu>lJ (^^S CjJLii*l 
(JujjLcJ V CjLj_>J1 (j^o JljvIj <_£( (jl <_ ;r jfc i4 ^ ^ a 4 n j ^ ">>■ C*5t-u^jl Jlj9 4JLvjJLI 
*(jjj5JlJI 4jl <r £_yQ 5jJltc_4 (J^l >-« ry^J '(j^-*^ 1 7T J '" , lt^ I ^-^"^J 

(jl _ «Avery <j;j— ^jj » ^il—iil ^Ju ^lc _ (j^_u 1 <U(r ( 1 JuJl^k 1^ <^ r L7 Ju^JJl\ 

i4_LLoVI ^jIoLajxVl lZjLhSj p'j- 1 ^ 1 ^j°i ^^^^ ((^LjJju)) jljuuoL cii)jj '(j^** lP^ 
tl JlIjI) 4_jLu (j^S CjLjjjijjJI dJLA ^J^JlL-u (^JJI - ^.a-iuJj I j (Jj _ ^-uaxJl p jjJ La£j 
uflLaJ^I Ij^J (jL^ JJ3j .r3l_j_>Jl ^jL-$-> (jyJ-^ 4 J'J'^n gjj^ j i^tll 4JLvj_a (j^a 
4_^jj (^y-LJjs-iJlj) Laj) <a,r (jJj^uJl 5j-4Lk> ^y£. (Jo^-a— %1\ j^ij 5-Jlljj (jr^ J<^ AJI 



• TLaLc (j^_» t_«ji ^yX j^jL^I jO_*_yV1 lj-4 (J^-j>U O-llij i«4__LjljJj| (Jjdlj—lJl)) *u-u\ 

^jj^j ^^ ^Lj Sju^j^ 4j1 ju lJ^JU (jLijj^_J1 (j^a Lcjj (j-u-fJ tlr^Jf (jl 4_oj_S_>J1j 
Ju>-jjj .i(UJ» (^jjjJI (jA>4>Jl lLj^jIj ^j^a «3jlS_C)) _i 4joil jjfc ^ J L d '4_lL>JI 3jL» 



.tTj, ''*.:'. 'Q' 



LpgJ^juJI 

/U(L> ^LJj 4 jl <i c ?^_>oLJ^j a-wj-j (j|J-It (Genotype i-t-uj h ^1) ^ Li. *»JI «<l^<i itl» 

Jojj— *i Lr^" J^ 6 --" 1 ^ Lr^J>>^ ^-^^J— ^ Cy* 3j_jl_t*aJ1 oLa_lL*_11I 1 rt 3 j (j-U->uH 
l_£jj-lll jjix*_>J!^ j-& 4jL)^SLa Ct^- ^i-^J-*-* l^ 1 -^' t«L-J-l» L^JJ-^' (j^o ^^ *l£3-^ 
*UJ tilL-L^ a j!>Ljij)JL.j— i-uJ 1 ^j 3lj_til £^a Cj Lc-A.lt ,-tJt ^Jufc (_P-1) (_£Jl1I ^J^ J— *■ * ^ 
r ' ^'** (Jjuojj (Jj^. mi fcJI (jj^dJl Cjuilii mj Cm _LU,Ti_t-u ^J^Lj>- (_ r J9^ «. ubjuj-ajj 

^j-u\ 4_jJLc Ij-diLa! lT^ <_p Cj-a (J-W-a fj— >■ (jr^- <— 9j-»-t-J' '.t.-.t-L-Sj-lll C.i-u>- £>^ 

,CjLajj-ujjoj£jl jLIajiul jilc 7r i <■ j**i i ii j (_^JJI jjb <«Exon ^j^.LnS| » 

oLLi_>JI (J^j-C (j^_j Jy i n lj (jyjJl (_j-A 4, j c-d^ n <_£j_>.|j *4_iL>«J! 3jl_d 4.X.1 j i^> 

^i 1 ,t-t, ,$->. J-«-*j Vj (C^jJI (Jt^ls (J-*-*2 V cjI_Lj_>JI jjl I j) "-pi L^S i4_uLLJI 

JlIc (j-L». <_£l (J-o-C lJlSjj «/ft£L?e-liJ 4-xIl)) 1^ jlr 4_xLo II LdJSj (Jj t<4 i u.rti J-^jJ^ 

lL)L>*LjIL>*V Li^J t-.-i nLti.1 aJS^llj C-<-iiiLlX1 C-t^^JI ^3 4i_iJL-JtJ L.V-L*" *U (AjjjJJl 

t(4 iJLi"jj>-iJl CjlJ^SJli 4-L£>Lit_Jj) L^L>JI CjLj^SLo t M"-^." Ijl^J <L?ejJljj . L^L>J1 
^jjjSLj ^jS 4^lq1— >JI 4 j_4 A VI dl j j-jl .q— "ill 4_xLi_c 3^-^' 3lgiti t £ _ y jfc dJufcj 

^J^LaUl 4^jI^ jj^ Uujj t^^L>J1 <-La_jj>J,l ^c Jj-tj<u J-aju V 4_tlij>J! Awa^laiil 
I^jjuj fj] c jj^SL"J< S^Jblii ^-^jl^ ^^ic o^ 5jloaJLI 4^L*J1 0jJt> Jti ^j i4jla 

(jilt 4_^L_4-lSJI 3^U1 4jt_tjio ^Ij (L^jjjl^ ^ 4£jLJiil cjLl_>JI ^-j.o^v ^^ 

4-jJM-J (3r!- 3 - i LW**-^ ^J"* 1 ,?-^? O'J "rtt «^'L) ^Jj-i >J) i ^ n "*< J ^yS tj^- ci^ ' 6 T " 'J 
jJjLdJu 4_l1j^SjJ' Li^.^J^ajJI f.\ tj\c ^-j^J ^^J * Ct^zP^ JaLlaiJl C^tfljjJ 4.^.1^ }!,' 
Ij_ijijj SjjL-Stjfl CjVL>- (^ C_3JL^J1 IjLA ^=tJ 7r J *»■ i^ll (Jj^-LiJI (jjle. /C^-ol JU£l 

4 jV'M ^11 (jljLjjJI j^JLJvV (j -'l lt l-L>J 1 ^jJ^JLlI 4-jJLc-tJ 4-ULLJ>Jt A^"i i illjj 4JL_L<a^>. 

4 j m -w. 4lajj^ <^mj £y* ^UIaJI t^aj i n> i«Caenorhabdits Elegans (j^LscoJJ 

tt-JJVI (jy-l^. ^J>J cr-^^ ^d"L? ^^.' LX^- 4-jLa ^j^a J--^' ^lj-j« tfl j^ IjJJljv * L^J 




*^jJuLjja (J^L>> (j^j tCjl m"*!I <-ilij t j^o >f^ -IJUtJ DNA ^jjjJl <jix4->Jl ^-tJL^*" 
JUJl_>lJ ^JSLoI <l2jj_j3ejjJ1 tjJLsj 4_jI Jlj t j J o <jj^£jiJl ^JL>-j i ^^ LjM->J1 diljl tn a 

.4JJLJI 3jjjJ1 /ft^i-v (^ j '^- J^ L^-Lo oj^jj cr^ 4jiji->JI Lj^L>JI 

^^JLlJI I $ 1 nlj (<L^_^LUI t-j-lLo Jya P>^) J-^' ^W^ Ur-3-^ 3j mi «kjM L^'j 

3_i^jJI J!l>i _ ^yjfcj «Drosophila melanogaster jl m »J!^ j a >L_j_3j_tjjjjj» 

Jl^j t^j^l J5WI JI>La Lstiblj e_9Jullll I JLA JloJ^ <(SegmentS <_9JLii ^yJJ 

J, 
(f- Jl_>J1j jJu-aJl^ (j-uI^JH Cj^Litil *i*<i.i>J1 mjIoLLo £ye> 3jjL^t-o eJijLtiu 4_Cj^<jJ*^a 

. JAjkJU (jJ_$£<Jl CjI j iljLjjU^MJ ^4^1 4_<_uljjJ! ^£L I JL4 „ 
Cj I j^j<J (j-u.^>- ^ I f 4_lL>- 3j_<iu_C C<-t-aJ I Cj I j 4 ^- 1 tf 1 1 J J— ^ ( _j— 3 mJ I J Cj I j^<S «_Jj 1 

^ V! U3LL^>J 4-lLlL^iJI oL^IjjJI ^jJZu ^ \a^j t (*Ai. VY J! j^L) 

jj^c ■*■ <<~* ^" 3jl_i^> dilj—jJij ^j 4_i_lJJU dilj nUH (^1 <— 3 j t "Tl ^_^ jl -mVl 
ell Lo ^.u^jia^^Sj I ■ '^ ' j« . >^ I j a jjL^tjj Aj t4_j3ljj ^^^al^psl ^J\ i*ii (-3 LjkJa>-^ 

(j*^ IjJijj . tJ^->- JULJ jJ^ Cjlj^liaJI (j^Lj ^-£llj^a JLJ_L>u ^1 ^j^IujJI ajJ_jj>J| 

^C 4j_lLLj Cj Lj jjl-i-ss 1 3 tr TtS" [ jLmJ^ 1 4jt-oLit_i^j LZjLjjJudJ 4_lLl^JI 4_*_uljjJI 

OjseJby ^"'' "-»•". ..VI Ljj-rfkLli 4_j_S jljjJj ^jjn tjr LiJL>J I 1 ^ 'JJ ^J) ' ' "■ 

.^Luuj^jlIJI Cjl^l-rnnVL ^£i (jt VI Ll^Lol ^.nl^ cLLlJj t (L>UJI 

4_iL>J ^ cjLaj^^j^j^Jl ^iiAj ^4^- 5 3; 1 --"U cjLLl>JI ^ Clusters djL*^>o 

^1 _ Ij^jL^jjJI ^j-«) 1 j <i j m rn oJ^c\ fi a m^j>.I CjLj1j_p* ^^ j«JJ («^Lj_Sij_ojJjJ)> 




L^gJ^uJI 

Lsr £.\jA\ j^Vlj .Hox genes ^J 1 $Ac ^jILal ju9j ^^Ij-liJI ^1 _ cjLuUj^jJ! 

Uju) cjLjLii V cJL£l Jj^u L^i 4_LaL>Jl cjLj1j_ij>JI ^j t_*3lj-d t»a}Li>.i ^ 

4 *>■ l^i hU ^IJLjJuLj |jj^__a < JlL>Ji CjL_j_£j JiJ ^l ^_jjIj c_3j :>Ji CjLj^ *AJ 

Cil *m -w Jj_j>*^j La_Jj_j>^ Q^ "i flj L^s lj-t (_S (j^l CjI i j ■>■!' i^l 1" ^yi ajjol'tl a 

c^stj ^ Sj-jkLkxl! olsjb ((Slack et al jjjJ^\^ (JJ>Lwj» J^e-^ jJ9j >pj ^ jkn 

j^lj j— >J1 Ja-Q_ul» /q_lju1 Cj1_L}_- >iJI ^JLA (^^JLc 4__j_3 (j Uol ^ WX aLt jj ilia 

Ancestral L^!>L_l^I q^* A ^Lt^Jl <Wio ill LLuj JIcj L^jf 1 o r Ij 4«Zootype 

, Metazoa 4jjhijM cjLil^pJI ^a Genotype 

jj* iOl m->I1 Cjljjjj ^ j_l*j VI jjfc Us jj)tV*rtl ^jt ^A JuL_JI jl rt"i r VI jl£ 
Jl ofrVI I ju4 ,jL^j i^j—tSJI 4jjj t-u I I CjI j, j ♦ "11 L^j auj Cr ^\ 4_<LjjJaJI j^J 
_ c£]| Jul _ 4_ulj^Jl CjL-uljjJi 4-iaftL ^>U"iMit,l <laj»_4 ^J-*! Q^^ cr^l L«,^lj 

4U 7\ ) II dj-_^j lJjIjJLcVI JjI VI . 4_lLlj>JI I bj^JiS*.} jj__LajJ! 4 j.l o r j_A^j>J 

CjLjJaJJl C^V tj! J_«-j 4. i^Lae-jj ,4 £ -QUI il)lj.'r ,.uJI <_ J _3 JL_jIJ-j J > 

. tJ^jJiJI ^ys 1^1^^. 4_ijjj1jlJI 
^jji^Sj ^_a ^jLj-jLiaJI iUjlitlLi VI 4,jl<w.r 4jrtrt j >o L« ^<ufcl ^j! /^lc. ^j^" * L'i.UIj 
Cj^i^cLaj ?7^J 4 (ij^^l ^ ( _ ;r A dj^juaJl oJJbj t*:LLjU Sjjo^s ?e_L^>l j^^ Jj-«aJI 
L^icLaj ^jJI 4^LloJ (Jj-AII \jJt fQ-i-orv ^^3 L^LiJl CiIm-w ^_l^-j* (>u 4JjLl1a3 
aI in ah ^JU «-« )JL_ju Cj^LcL h"\ ^ A^g i l—^J iia-j-j-JLl ^jliJI Ja-LjujJ1 »_<i 

4_5t_A^L« (JSli jULjJI jj-aJI ^jj^Sjj J L^l^l juilj ^">%. t-kajjij Vj h-Ijj-sej^JI 

L^lj-jstJl ^1 *_La u l r (Jx_*j Sjj^JJ,! CjM-^-I rt"tl ciJjj jjl _^jfc t 4-L>l , ,, n edJj 
(^-ajU-^a-i- JSu Jij^JI (jLf^ J- 4 ^ l^! L^-^i^' <t^i^Tt {yz. tjjgSjJI 4 jU <r ^ya 

. /,! ixjLujI ^ ^ '"'3 4-Caja 4 ( iiJL"*- 




L7 ^ 1 — ^.LaLJiu (j^jjLflj 4 aJLi__>JU cjLLi,, ->JI (jl ^_£ju ^jl» (j^-lc Ijj_cj 

4jL^_> 'tO^ L^LsLiJjJ IJUj ^H-Jl CjLLlj>J1 (jl jJjJloojlj ^LijJo LiiSj **,\JJ 

^^.jLkJI J< m.TI ^ SlUj.nj CjI^j t~ VI <_!£: x^Jb ^ 4JuJlj>JI CjL.Ii -y\\ 

CjLLjj>J1 <j_« (^1 4_i1j i^S j j tl (^1 (jL) jLaIcVI 7e-uaJ ^JjLSJLLjj t ^^jylJ-i i 1^ 
4 A <t r < jy J3 ^j_Aj^>. j^j-jJlj ^1 ^-i^ <jl U^jl_i <j_a 3^ ^ U (_p-4J 4_cJJt_aJ1 

Lillli *-o^ tAj)gflU I Jl^J (j^jJI JjjLlJI Jub 3^-JJ^ Cjlxbl^p-cl Cj^_jjI JLaJj 
IjJb tlH ^ ' 1 J— <_U (iu, ->. (j^ 4..**( **■ i^> CjV1_4-1j>.1 ^J-* 3juJ-c jLjfclj__cL (jJll^Js 

Metazona Genotype cjLjuljJU ur u^>JI ^ ;il jf ^ ^i.^J1 ^^ ; Cambrian 

(j I L».S .4_jJj^SjJI tksLcj Vl (^y^ ^ i mi > j\j 7t"< Mil (Jjo 4 n "w^LjI J J ' ^ * ' 1 4jJl^_Ju 

^^iJj La i^-jjj L^_l>-^<w (_^' V " .' ' "V^ ^ i dti i CjLIj-^iJI (_)-*£. jljLjuj ^ j ^ <i U IjLA 

7t>a^Lj<J Cj I Jlj*JL<_u I j^yJI j iij ln"i ) I 3 j, j-iu-^ ^£. lA*— * J) '^ ^ iLd_ilij ^i ^-j-JlTui 

. ^ m>J1 i In o 111 (^jJS j^j-p J-£*-* 03^ O -6 \ <ijL ^3- Lja J-± £:: -3 iS?) 4Ja^j i n<a ^J^- a JJJ ' 

^^l^iiill ^yi i y&-Zi\ j^i.,1 ii <i" (_^J-C- I mj tj 4JuJL>J! i?JLA L-lLt-j"! i olj t4-biL£Llj<J 
^j>m J LjL-^-J -Sj-^-J Cr-^ C^J^^ 3^-Al_kaJl ijjlajj! ^l — <sJ_c Cjj j -w ULLLa ^,-lJ' 
i>JLA aJ ^_T(_i.i,iJ C^jL£ ^,111 tliij ^ (j^jl) H>)1 ^ ^ j ;l —^ ^L^a-cVI 



i«i 



Lp^JSojJI 



4_J^J_tja>o ^yjjL^j) 4j^Je»JU CjLdJuaJI ^jjjXi < jr 3 CjLuj>JI /ciajL^o 4jlr La ^JLst^s 

dJLrffc ^JUvj SjJ^jUO C«.^"l.'ll IjLs *(4 rt <^ £jA J-J-^l ^J^SwJ (j-C JL^IjJI jj\J>Jl 

jdjJll <>JteiJ fl-S La w ^"^-" V L$jj-3 ' W «J j^TI c-ilitjjVI 4jlft r ^ CjLdjuaJI 

.Recapitulation ^UjjVI .^jV<"tl ^^ 2Lul!Jl 3jjjU-tl s^jbUaJI La? 



Cjl&^ (jjJS ^^Lnjjil (j-ta-LJcJGJ I ^^ « 4jj j i <i _ jJSLj-d)) 4jjJaj Ojljloj J-oJ 
i^£$ i«4_jJtfLU 4_^^Jj_i>ijjJLLj>) 4 <i i^j o^Lftj aL>ul 4_iJ3 AjjbLiXI (<^-5tJ d)L^ 

4JI LjqLq-i ^jj_ftJjLJ IjjLS _ <((JSLjJb)> r>Q~ A * * " lt^J - ^J!J * tillj jl 1/1 il ^jl 

4*C o m\\ LijLLiA j>j! j"r I (j^Lftj j^-laj j-xu cjLujQJI 4_L>4 Vj jjjUtl 4_L>*] V 

^jLLsj (^] _ij^».j J)* r.^-j aJ (C-^-S aj tj-^j . . 4_j^oj_Ji_l_>. Lijuljill 4J ^jl _S^>Jl 

(2>5LJ_3 . (^Jfcj-ua-j Ljljo a^-jA^- l£j-^1 L-4-^) LilL»-fauVl jl CjL_jjL«j^_a1I * JLJ1 

4j ni>JI jlj-loVl 0? Ij-^l^t JLfl a^iJjl jLu^f ^1 <4-fljdl cr 1 ! M^^' 
CjI iIj_j_^>J ^ *j* ^Jl (j j^^jJI I AJi if. (J ft 1 Si LloLftjl (J_i oj L^cjj 

.^jJI pLuu ^^ L^L° cH J ' U^' l£^ iJ >^>^ e^! U"^. 1 ' " 

' j";" 1 ! 4_aj_iv ^jyi^. V^l (3^" > (jl 4-«^*j Ijla (3^1 l>^-3 'O^^ 5 **^' Ul^^" J^3^~ ' 
L^Jjj51j (JftlCj <J (jyllJl jljlaVI (ji-J (jyU.'^ 4jLiu -3j^>-J ^ jijLiJLl 4_L>-VI aXc 

dJUfc tL)jjL>. LfJ ( n ^j^. ^Jp.1 r h ~M ;J 1 ^ *' t ' I jjfc tj-^j i^jjLflJjVI ^J^J 4. 1" 1 1 S^JbLli 

^j-4 Ijjlt t_^c\ ^j^SLjij .(((_Jj^L_ljjVI (jj^jj jL_Aitj)) L^jL^ jJ— ij (jfjJI Sj-^LliaJI 

2Ju i ij-*ILLjj<i Lxj^Jj jjyJjL) (jl^-i^- ^\ (jyJS (3^*^' 4 tf l^ *f a ^jj£jj V ijLL r^JjiLtjuIu 

LjJS Lcj-iiai. 4_t-LoL>- Cd-ia-u 4_uL^Ul Tc^a^ULl ^jj^j 4 j 1 ft f ^jl jJb t_j'jj>J1 
jj-fl (^jbJfcj Lft I ^ ^ j 'v jj ( _ 7 _3 lLI^ 7< i"ij LjQ-iIj *dJU>»^ ^jJLlj^JI ^jalJj-JLj L-ajLusj 
tJA_ij tJ'Ui-ft j),<^3,r 1 gjfl (j^SJlj-tju (jyjJl i Lj^liti! 4-_jJLtj>Jl 4^4 jh ill (JV ^J^-^i-jaj 




lJiJJJLI oj-lmJ illiStt-j (j^J (4Jjj^j 4_lLu_c ^Ltlil i^£ L$j . U j -». 1 1 ^£^L>Ji ,U . ,.jtl 

C^3^> 4 jU r ^1 JUfij t ( cr -u_^>JI ^oLJ^-JI jl>£. cr^-) « Somatic Program 

ji^iaj ^\ (jl 5j£^ ■tyuM 4_L_ij 4jLo ^j^s j-^M J-iUJi 1 1 JU Juv j i"i *J z (jy jL2jj 21 

^JJ^UJI ^jLfl i Jlj_ojL1!1^ 4J0I in 1 M jj-u 1 fl • ■ -^ J * <— t T *- J >- jj^o L^-jjIj^sj L^jUI «t"ul 
«j ^ "^- (J"*>— *^> fV ^ 4_j1 mi j jj^fl ' fl^j « 1 t ^ ' * ' ,* - ( d J rt J**U T* tZjL_i_ilaj| 

.^yjLSIijVI ^j^jVl-'tl Sj^fcLLs ^^ l>£^ 4_irti<o 4JL^J 3jLc] (J-^f ^ 



3jj! J ^j^<s cLULL f,->i-Ii ^LSjI ^^ajLuaiw (_^Jint ) ^j£ CjjIjJLo CjjLj ^J-»J JJ) ^*>"' ) 1 
Q^jLfl (^j-iau IJ-^JJ *4_u_uJI c-£j^JiJI >t_^s j^ujIjlIII (jl^- j-J-ijJl I JlA L&JLcLjij 2 

j )_^L>.Vi ^jj^j) (j> ^)j^-l>J I (Jjse-i-oJI IjJjlj^ (*La3jVl ^jartiLjj ((TtijLo^Lj ^LiiJ!)) 

4J1j *<iL«jjLi 3jl<i r jj U" 1 1 jj) (jji^- (j- <1JL Jl ^LSjj^jjlJII L ysjl\ Cj\2-As i...,k\'t ~r a ^^ 

.(Phylum 5j«miTL tlf^^ Species f>ULj Ujl>) jjUMI ^ ^jLUI ^KJI 
4l rt'fll <ijjL^o Evolutuonary Genetics cTjj^"^ ^>1 ' j->Jl (*i^- »j '^ ^j 
»JI i^*Jj| 4_iij ^j j ksA 4_^t_4_Ju Evoltutionary Advance 4j^j U"M 



cr^ 



^cj 3jujljv ^^ajl i^ Sjjjus ^3 4 1 11 <^ ^ 7^aij * Restructuring of Genotype 




t (Founder Species ^u^JJLl f^Jdb :jj_Lxi]l ^LaLl 4 j <i ,.gjj) ^^ILiJI 9jJJl -slj~al 

<>Jl& jl>-fl! J rt " i " tjl Lrr jL_j_(_L=JI <jj^ ^Founder Population 4 mi ...J-jo Sj.^mi r » 
j>-i-u-jijj ip^JJ! jjL_tiu_c jsjulJULs 3jujlj>. JjLsLLq ^1 L^jI mi i ^jl^La jjj* 5^ j im, +..11 

c- * ** 'r i* * 

S^y^lj-JL^Jl 4a_jj^j pL^jjlj 0jjL<iu£. jjuu julj a! (^j^jj-uJ^o pjj jj^^ l£M £ ^f3^ 
'£>£? "' ■ t -^ g; * T1 cj! j m>Lj ^3 Fisher & Haldane «(jjj 1a» j "j - j **" 
jlsl <4_> 4_i^L^>Jl 4 j < j -*JI a "> * j ty* jj-3 J£J ^jl ( .rj -S.J tGenetic Varience 

<j-u_LjjJJU fjjJl dl_JoJ (_5-l^ ^ 1^4 V<d& 4jjj) lru T 1 Cj^-JLLII CJ^Jjv CjVL«uj>.1 -if-ij^j 

tj^b Cr^i *°3-^i U^^^ ^ 4jjiaill DJub jyuL^ 4n^>UI dj^jt_JI J^ jjf ^^iiL 
^V j*j>UI c^^JI ^ juj-c ^1 <j>.Lj»J1 CjjIj tf^JJl j^l.ot r OjJl^ L*K 4jI 
jSLjj t LajI^sI (JSLi ji^jLluX- ^^ j^ulTuj ( _ ? ^-I 3JljJL>- 4_jjIjj 4_ojJ^j jl 5^-alo 



(—<-<-U ( 



ij^jv! ^yj] lLuu jjj° 4_oi : L_>Jl 4-l-j-S jJjJ 1 (Jj^>o 4Jj) |g ,i.o ^jiil ^L^aLc fj-jl mi ttl 

. a ^jj U" 1 1 iiilJI djjju*. 4x-j-oj ^jlr. ^LlILj 

CjIj^JLjJI ^o l^t a (jl (j-* 4Ja^>-V L*u 4_)ij I JLjJ-^o iCt^jjjJLA _ j^_Jii_i_3» 4-j^ Init 
JJ_«il 4J An \\ j^L«Tu-tJI jlj^_5l ^_i ii-ij—^o^ CLuJLj>. L«u] 4_«_jj-_(_uJ I 4_jj^lajJ1 

7"jjJl>) jj-* ^^4^^^ ^J-^ -2 ^^^ ^loiJI 4_^Jfc-J C-t^V jLflJ^ ♦(((JJjj-LaJ jl^.A."( in!)) 



" iijli vMpl:'Hn?!u! 



^ 5 " , , „VI (jt : ) <WY ^l^c ^ Lil^i ^jjlU! ((Elderidge & Gold jJj_^kj 

djj-^l JL-Sj i^>Lu_uJI jj^a (j^Ji'^L^s 3jL_*J (»JJU JL.J9 pl^J^M ol^Jb JjJI ^ j jj tn " 1 1 
I JL^J 4_A«JI C^jI^ !jl£L&j **jj1£ Hj^ SjkiiTL I JU5> 4_5e-u3 4_ii^>U! '"^ -— ;^ 
cZjLij 4_>.jJ c_S^LlL>.l l ^ c_-<-i-t-ui I Tc-j-tla^j ^j-£- ^3^-^- CH 3 £*-^>-^ Lr^ 1 l£|>^ 
<Sj ^ J^o £l^l ^SM^_^1 ^ ^L^Wi 'J^l" L^l &* *>" Ur^H^' ^*^1 

^J^VI fig" J i>t ^ <jl (Jj^jJju ^/UjjIojJI ^jl j-^£. *>• j^laldl 4_lL$jlJ JjjJLA <(Jij^>.» 
t jj_j_^jJ^_j_iJ| 4_iiuuaj L«a ((j i <i S » L^_j ajj (jl (2A^ Lt-"'J *4SLi_: >*Jlj < ^j- jU3 J? <<--i ^,11 

(Jli-4 3jJL?e_A T^llL^U ^^yJLtl^JI ^^JjSTill 4_JU.«-o l— ilju&l 1^1 o ^r^ 1 (*-^ J \-ju2ul2) I ^^j 

lU^^lfl jLo^VI lJui jl^ jlHj t^ljJL^JI ^LiUI >aj V^ L^y-^' ^jjj-U"!! 

Cj L>- LUu_(_uV Lt^Lt^f 3^-^^' (jr^ - r ^ ' ^ "' ^ (*^ 4-^LIlU LZjLajJjti! <\1jlju3j>. 

^jill (J^-AJI 4jj^LajJl cjIj—jJLIII j j < M <Vi ^^^ 1 j j'^ \1 n " ir- VI j^SL^j i4_«_jJL-u 

4j^>-j t(j-jLxiuJLL! ^^yaljJL^JI «_<_uj-llJ 4_3c_ul»^ 4j^>JI t_3^_laJI c_3Mj-^1 L^-Lo 
.^t j ilrtll c-jLje-TuVI j_jjG jlj^c_H_«_tjl j«_j«a <.g.Li_>JL 1 Cj^^ (_uJI (_j\j r-j'^JxJt 



4_j^4JbV1 <JjI li CjI^jJljJI 4_j_c^j JUJL90 a^jSwQJ I Jl^jj . LiJalj t -wj 1 j n j i i ^"> 
4-jjj -v.j4jS O^LcLaj ^y* LiLIj ' ■ "*- ' ' --» j Lea 'J J '"*"**' " jt-Jt^aj^o 4-ujaSJJl CjLjLgjlII 

VI ^ t 1 1 j iLill j (JS f-^j * * * ^i-^j-Jjj < " ^ cjLu_4_c 5jj_u3 ^y3 1 ^ . .. A * £j£. ■*■ i^ A" 

£fU jU CjI_1j_>JI (J\j ajlj La 4_t>.^J ^ja 4JL0LSJL0 3ju>.j^ (jj- 3 ^^ cH^-^ JJ- 1 lM *' 
Lil i ( n I 4_ ul j.-v. o^JbUa (J^J <jl LL>-j-4lu <j1 (Jjj mi JLaJa ♦ Cj^LcLdJ £y» (4^e_<_u_>VI 
^c l-x-lj^oJ 4jjJu>- Sjl_l-*j L)Lj_<_uIj f4_j_*LiSJI 4.15-mT (jjt c_*j->ij) Sj-*iLt_A 4_u^_S 

ojJbual 3jU t, J1 <—i\. i in VI ^^yib ^j-ll 4jjj Itm 1 1 CjIj^jJuJI {j^. J-J-*J Lo_>1 *cjoLJj*_iJI 






,\<^\ * 




j O^M ^ 



<LJi ^^jJjuu) '-^^ t -^ JlJ *" (*JL*Jl tj^ JLjL^-JI jl inr VI 
£* ^3-C>b IjLj JlJ9 q\S jLSIj^VI I JLA <j< VI *(<J^I 

Copemican» 5 jiL_LJj_jj^JI Sjj_UI j^I j * 

4 oj_Ja I o a! a! « y\j "j Ijlj «j ^Revolution 

L<jj .^^ajVI J-4-C aJLS j^^l^. 4-1-lT ^j^o (j j_lj>. jJ^j_>J I 

. <jVI 4-i.lr (j-A Utc luji < M""tJ Sjjjua 
JjO dUj J — t_i aLslII 4 — a J — 3 L^ A-C.jJ'1 (jj-^J 

^LlII cUlLc (j-U ' 1^ **3 (J-u_J i ^ Ao^ aLc l ^jl>- 3JuL_u 
l j-4^ , d rt , ,,\1 ^Tlj ^yvj.tj jtMl {jfja j-^jq 0° ^ '^\>1 (Jj 

LlJ ^j Lj ^ JJI Evolutionism ^jj kit I y A-'t U 




u lj ^11 JSL<V<tl 4ji^ tVi L-c^Lua) t ((Charles Bonnet cm'^j jJjl ( Vt» <jL£ 
*1*J1 pl.t j a (jJI Evolution jjU" Tl 5 <iK Jiof <jjq J_j? jjj> (Preformation 

j-jljuslA r-jj^_il ^j^o (j^Sou (^A-^J' Cr3-^3 * <-^J < ^Xj 1 1 J <i" + a (jLS 1 o f ^ J j * "ill 
Juu *iJ {JjjJ/tfl a j) ^ rt U ljuk C^^3 . ((J^oIIlII (j<^><iTI ^-kuH 4-iLsJJl ^^^ «c_A«_a)) 

o\ mi >T1 4j jlo^s-_1jj ;Transmissional Evolution ^1 n'T^M jjU^tl _ ^ 

5^ nt-> ^jX. 4_j>i_ilj 4_j3ij^ 3j^2_3 <J^L>- ^y$ JUJL^>- ^^i* m£ j Ij—aS 4_j_j Lse_aJ 1 

«Maupertius ^j_ujjj-c» Lt>.jJj j ■ T 1 JL*^ ^^ SI U^iSJ ^l^c-jjls 4 j ^n^c-[ 

3^-Sl^ (j^i^j o^— ^ l£^I «T.H.Hux]ey ^1 .«< a>» >aj) «ojd^» *' ^ J >^i 

j^-JiJill 4j j .n ^ : Transformational Evolution ^j -r~A\ j^ U"<tl _ Y 

Jj-^j (^Jj L^-lJ-J 4jL^JJ1 ^ 4_l£Jj t Ha j ^r I o (jr^u V JlJs m£JJI ^y^tJjjLJlJl 
j^j_C J-Aj if 4jj-*Jlll (J-<a|j_C. (Jj«-flJ jj 1 i **■ IT CjJL»_j m^JJL^) aJL*JU ^^ tc-ud!^ 

rfJl—C ^^ <d Jl "( <a <U < «i j>T (jl ^J ,.» (^ "i a aj -y cTt J^-^hj) j^psj^l c_x£j_^ 

^1 JJI ^.j. mi "r T \ oj-bua isA^- (_3-l $—y=-jA I jj U*i 1 1 ^j_Ldul (J^ 3 ^ l^ 1 -^' «t*JjL_A l V)) 
.L^La ^j! *Lj-^VI {y* ^y ^l L-^jjju l^ij^J ^j anfusorian ^ij«n;lT 
Philosopie ^jl^-pJI ^i^. ^ rt, M U» 4jL^ ^ ^Juk 4Jj^iJ «tiJjLa^)) r-jjl jls^ 
jjf t " <"< j I Ls 1 o ?< 1 j iLu_jlj LcjjJ c^>La i ^A* ^ aLc jjLucJI ((Zoologiquo 




JVjittiCUJI CiLulSJI jqhj :ft> II fcijuui'l 

«j^jb» <jj^» gj ^ ,y> A j aj -.Variational Evolution ^^Jul j"i \\ jjk^U _ V 

41jL^JI jljuiVI (j^» c*!~ ^ W^J^J 'w**!.'^^ ^—jlitjjVI J>L>- ^ jjIalJI ^ 
LgJ-Ap 4_iJj>. (JoLqjI CjI j 4.Ltl9 jlj^fll VI Jl)j!^!La j-jLtJ L^jI m >. ^y3 JljJLv (jt^JI 

J-J-U-l L^-JJj]} £yA nJ-LJJ (J-i-uLuJ (jylJI Jjj-A -ilj— sVl lilLjj tL_3j(jJciJI *_4 t rt.jStJjJLt 

Ci'j j «*"i 4_L(_(il 1 11 4j C-Jjv JL_2 4_i1 ^^ul^j i« JJ A " T*- 1 t "°' 4_ti_i 4 h—ua^ q£u^ 

i I fl"ijf jjj <LlaL_uJ1 4_u,t>JI CjI^_uuJi («-*->• : (V* 4j^Lj jJ-oIjjlJ 4 I i^^o <Gj1jjua 

)\j a ".ml ^jjl L^-ll ^jJI (jJiaLuJl *J iTtluaVl ^LdJ ^1 ^jl (JJlJI C-jl V VtVlj 

julJI Lata tjj U"ill ^1 {^Jijll J^=t^Jl ^LajI <>a u^ 1 ^ o^i o^P' A*^^ 

3juJlj*. (j^ajl 1^1 %■ pJjJI .llj^l L^J C-t-LxLTtSlj (jrUI ell I j-j-aJl! I tlJ^JL^. J-#£ ^LajJl 
. JjLajJl j-±£- fj-tll f-L^J tillju JLos-a^ (4jjl_LaJl t—Sj^jlaJl jljs ajI^jJI LgJ Jj-i->iJ 
I j^j J^ rt >" J (j| ijSu^J V pjJJ (j^i f l_j_>- zl 4_> r<u i*T) La j, 1 11 jj V dJ-a-j IJlA (j^Jj 

L^lS aI^LLj SjuJlj*. 4_jaljJi_>. 4-dLxiAJ £jj/nf <_p (J^LaTt r »lj 9-^Jjl jJl nir JJulL) 

pljjVI ^\ ***\\ AJ-tTt < dj La^a t^-^lj-t-^JI JLjj^-llI 4_j_3j pi mm! ?Lja >J-> I j_i_ aLTiJ I 
ajauus \ ^S jjiajJI ^j^. IJUb . j-i_Sl_3 ^_j_SI ^ j * y ' ^" <— il— £lj) ja ?t4J 5 Jl-Jc-Ti— i_u-1, 1 

4jjjlalJI aLal Cul->Jj3 ^JlII ^j! JJl JlII^IJI Aj^su <_xj>-L-£> jJbj ((dJjLaV)) Lai 
^juj Jj . . . jj U" 1 1 r^ljJL^JU ^ISJLl Jl»_J1 <2>^ JLij L« ^^ tl^J *J - 4-u^jIjl!I 
. M_^l 4JL) ^3 >LaJ^ Jl^ t ^j (J LaoJljLS 4 j n j <j fl^jVl Jjuat ^ Jjl '" "^ o' 
Lo ^1 jJLdJI 4jj_^?t/i dJ-Ls JL3 j>Lalll 4_aIqjl1 ^JKII JLaJI 4_l«vAI j! 4JLj_1>J1^ 
J^a ^^J' *JL*jjj| (J^JJtJ (j^-1^ iLaLc tjO-i-u ^j^a j^ijL) «plj->VI (Jj-<al» t-_)Lll j-iIjJ Jju 
t_aJ<pl 4_SjJ_JJLl 4_j_aJLtJI JLa-C-VI »j-t^o ^yJS 4 jo tftVI ijjut CjJ^G ^JJj-JIljlII (jj-ill 

^Jal ■>>") (^ISLII JuuJI jjj ^jjj^l c^' Dobzhansky ^.h'iI^jjj j_a ujLiSLJI I jla 

v l^jl ^j^j ^^L-j-TlII Sl_ju^ ' jj U".1I 4_jJLa-c (*Lu| ^^,3 (i^g j 1 < 11 "i t u (jl£LL1^ ^jl ajJI 

.4jjjJa!lII Lj>. jJ j^ I JLst>3 (^ 4 <t^U LLu^oll jj_a (^^J i4j-u2JuJLl CjLuLSLll 



^ 







.^yJLjoIaJI <_)LitIuVl 4jj-kajj t^^yj^jjJuJl ^-i«**JI 4j^Jojj <£^JjJI ^b^laj^ 

j!j<i"m>1 SjiLil Sju^XI jlaIjjuJI ja jljjulJI « jj^l-i» aJ^s ((fl^jVI (Jj-^U (_jLjS ^^ 

J^^^Jj-lJI t iliViSl (-JuSJi IjLft j Mill 4_jJLxJ! JjJLjlJI (j^J 'U^P' J^ 1 ^* ,'' > *^ Jlr^ 
Up fJL? U>* 5jL ^i tJjuaJL CjJus- Jl9 j)>LxiJl I jufc jf (^ic 4JI jJl JufcljAIt JjO 1 JUij^o 
4jjicu^ sLi£. L fc .<jJ >JI (jj^-jI J-5l5 tjjUlU t-^JLu} (j^l <U^L>. dlLiA JUu aJ « J3jl->» JUu 
(J ^JL>- i i jMjj-,uA\ J[y>- t^J'jJJj c^J^ ^JLH 4Ja_Lfl>» r-j_tjjj 4it_i-ulj 4JuiL>. ^.mal 4j 2 
V! Ja-A 4J jjSj jf j£>U Lxj^^Jj-j-JI ^Ic. ^ (-(j^u V» :4J£. JLa ((^^. o tjijjjj)) jl 
j^isju j-£> 3jLcl Jj 1^ In, 1 s> a 4 1 m rt'i ?jJLl Jl^*J J-3 <iUi f-^J *. .tfjjJtvLlI f-j-u* {j£ 

OLolSJl flj-il ^j-^** (JIJt'lmJ jji n.rfn ^^ r 6 -? ^ O^ ojj - ^' cr^ l^J? *s>*W jjUlll 
^j£. jljJLl j-a 1 (jmrt'i SLpJI SLJij j LM<ij jl ^^ ^3-ai.l JLS 4JI VI _ ^i^Vl l^i^t 1 JjO 
jjpjljjl j^lli CjjJu>- 4Jl"fc-T(.(ol C<Ilm) LJ^JtJ jjLJ^'i «j-j-iJiU)) ^j^vl JloIj .4_j_>J1 

^ ^ 3Lp- 4_i^ jLi-^ Jl 4_lj>JI j^ti. 3jUI Jj^hj (^^ ^Spontaneous Generalion 

J^_5e_a jl jLc (JjJj L^>^' O^t-Lli (illj ?tjLx> CjjI^J 'J-^^ JA^fcxjtOjVu (^^-t^- ' ^ ' "° 

aLuV f*^-^ Jv 'ct^ Ch^ (3^^ (jy^j ^ *^^>»^t jj^- 3jUI (^ SLpJi t_jL_tui ^ly 
, ((Creator JJL>JI» x^jb Supernatural StjjUiTl &* ^i^l 3j^ js^^j Ja*J1 1 jla 

<j;^>J! l^^Lc. jl Jc l^h^l (■ bd*J1 Jul "ant (jlajVI Jii SLpJI iLuilJ ^.kiuIIj^ 

j .^i«tl 1 JJt> jl ^iilj ^tt.dj i JAJE-oiS^VI ji^ir JA (JL^ ^Uji jl) LJU- jl£ (_dt JLJl 

jSLxj ^ ^0T a1—c (j^j t4__t_j>Ji SjULI jj^SJjJ Lj^j— cb (jn A f5^__>Jl 4Jjj_jlo ^^ 
Urea Lulj-tll) 4jmj <^r -CjL^j^j jjlit! j* ((Stanley Miller ^L^o ^jb-mD lLl^LJI 




<LuA3i2aJI CjLjISJI j$b3 ;KjiiihII SJjujuI 

i Ujt-^. ^l^. m£*JL>iJ 3jj^jl_£ ^£ ^bj-^ £-&-<& Cj)Jlj>-Lj f«LiJLoa2l (j^>Lg.jwl (j^xij 

^ 6 j, mi "dX\ SjUh *u,,H mi II Qja Cjl'n tJj (j^>j^?l ^^^kl i U ft i n" ^^l tiJjL-taJI 3j>U 

7hj>o j^^l lLUTl! ^JjLojC 4jj t*s\c ^3->°i ^^L)-^ S /** C^Lx!ul£l3 tf A^jfcill <j-u f. Lia_dJ1 

• ^->- (j\J*-<jiSj1 ^j'"* (jji^ -i^J^ 1 (J-* LtcLu-o L^j-Ojj (_yJ3 «ji^s {jjiiLu-u)) 

^j^i^-^J) £m£jl>-j ^U_j j j_iJl f.{£J3* j-A LlA Jj t^rtlljj LIjI^jJI jl 4_jJljjO 2l (j^Lao-al 
L^j Cj! lVi ^iJl 4 j n j<ll (jl ^1 i(<_j_^JI 3jUI CjlJ^fLa <Uintl i <i ft jl JdJl cijj-^' 



xJj>u 



IJl* <j*l o^j^iJI 4JljV (2L5I jl_JI cjLjJ^lJI) ^jj^JI j-* JJU1 Cr^J l^I ^LUaI! 
t Prebiotic Stage 3Lj>JI Jj£ La ilvj-o ^ 4^LJ> 4jL>J f J^Sj ^ U^J *** j-^' 

3l_*iaJ jjjijJ^j 4-ljJI (JjUjISJi j j j fc> (JjjjJL-dJ 4_suLlja j-A e ^i LiLusj-J Us ^j is> 3lj 
3Ll>JI JJ-i-a J J I <jl 3-A (jlnitl ^1 (jis^^LH oJlA <_jjJa|j ... jj^sjal i^£- (^Lj-^Jl 

3L_ujJ Jjl3 (j^sjaLi iUj ^t.1 ■ U ,..jtl ^3 _ La 4_aj^la_] _ CiJ^aSLj /jjJI) Aj^uxjlJI 

f(Ji>>-j ltHIH-N h£>^ J^ 5 Macromolecules 4^^L*£. cjIIjj^ ^1 (I^ja 3LpJI 

^■qJ-tJl AJUfllll (jLfi j JLlL»jl!I 4jl!L) 4_jjuia (Jj^j SLpJI 3LJjJ (jl t jja ^C.jJl ^_y^J 

^ i/ir Jljlj LoJ <■"' )Ja,,a <LLoj 1 ^_^ \jtj\j—i-u) t 2a <"\ j q\S ^Jul (j^aj <; tJI ^jjj ( nc *%■ 

3Lxj»JI £j.tTnj (jjJ^. Pj-xiaJ' t jjo Jy^ ■ ' '"' (J"^°! Cr^ - -*J3 ^ f a Lr^^'j *** (ojj'- 1 
. 4j^p>^ft-iSj 1^ 4ajLj^_LaJI^ 4-uLi.ft-iSjl ^/Lj'j^jI tj-t^s ^^ ** L ir > * J^- ^J- 6 O^ 

3;l_3 (j^>ji ^ Mocking Birds SjlIsJH jj_lLJI ^ Iju>-^ Lcj_j jufcLii t j mi r 

;)— >- (jyix. jj_iiaJI t jjo 4_Cj) a ^JH dUj ^j^o p lj_Jl 4J»MjJ « 4— j-Jj JL>J I LSLj^ 




(jiLg-tTuJI ^jjlII (Jj^LjJI ^jja oj r L^ 4iLup9 {^^ i£<^-$\ ijU-j^lu «(j-uj->*L) VL>.» 

jjl (j^*- 1 J^>-tjJi f'J-'-M <j' t-?^-»J t4_La 4.Jr" mi a L^jI (jIol^JLsl ijrl^- ^'j J. fl"< <.*<! 
( _ y i£. Sj^jJLuo ^ji SjJai. jj_*-4 *j ATI tfjuk CjjLS^ . SjjmJLc plj-il 4JLo jJueJo 
^J-oiL-uJ CjLfll>. (Jj^ajj 1 ^ j •>. j^sj <_7"^ tLilj" Mill <J_l*32| 4jj_ku ^1 m£J>JA,I (Jjj-LaJI 
LiUi jLula (ji^- (^p 1 ^ (l^J ' ^^^9 ^ <il mi ((dauOJ)) t j-o **-J J>1 ^^ CjLulSLn plj-t^ ^-LOJ>> 

Jj_a jjjU'TI <ya 'jth^ o- 43 4-^vj 1 q| mJ JJI Scala Naturae Cr gcjjj "II *1 






.«Phylogenetic tree »l <ThVI 3j^*-*i ^ <t « n" Zj^ 43*^j £_ jl>. j-o <— uuiJI^ 

(j-o JUJulU '** 1 'j^' " ^".' LJJ^«-i L_^j^r Luajl (j^-t^ *jj_laIJI 4-<JU-*J >^ <^ H jLoJU 
(j^L_c| CjJ9j ^ylj>. /Q^_ill ^-Lc 4 j <^n 1" (xi^a '"'j ^ ^aJI 4 j -%. jj jy jjTI j-Al^IaJI 
<jjl — iXI tc-jj mi "1 11 *! «ai£. 4_jJj (Jo-^jJ I a ^yfe j-jfcljioJI oLLJb ^jlj i4jjJa_l!l 

c-iIjI^j^lII) SjJaLuJLI *\ ihr VI jf (^o (Owen j^f j Cuvier jjj^j^ 4j-oL-*jij) 
Lfcjtj (j^-4^ dt-ijtj 1 Bauplan 4jjLqj^ 4_L^>J La£^ 4_lSj-« H j ^j* ■>■*" AjjLLjJU 
S^UiJI^ ( Archeotype jj_5e_oj ^j~ i ^» d w - ; ^- *U<i*i ^1 4_c^ .^^->a J^ ^ya 

^Jt LiJj-l-iluJLl (J-uo^l 4jjJaj (J-li y3 I j j) < (j— i_<i Lkj— j_«-u-jflj -x-yjLts] ^yjJI 4_jjLIJI 
^jua^ (^JJI cliij ifolJl^xj^j CjIjLJ] 4_LjtiajGJLl CjLuL^JJ ^Jicl i^'Tl t ^j" '^"H 

3j-AliaJlj iLinnaean Hierarchy i^c^l c^i 4_JI i.^mn o^i (< Lh u JJ' J^ a 4 ^J^ 

*_jJlJI jljJaJl I JLA ^yfc 4jLill L*_uLo Ijj_*_o^j (Jjijl^ 4j^liiJ l^jj_cn£ ^j-jJ( 4jJIjJ1 
jj^ ^ VI ^? nr " jl ^ ^ ^JJI *4_j_^Jl ^L^LSJU ^I^hL^JI £J}5-Il] 

.3jujl>JI I j *^Ij a ^^ l^tfj^C"^ i^^paj^l cjIjL^ t rtl"iV^ ya Ltatjjju LfcjLiuljl 

ii-djJLJJLl Jo-3^/1 3jC <i! 4j^LlJI j-J-£- 4-lj^1 i>>jVI cUljJL-ill o jufc Ji>> n^ 
^ V j i ^ ^V (^ JJI ^Jul-iJI ^jjIalJI ^SLoU m$j ri <ifl Jtj-o-J! ^yfc (*« Tr t <^l 

t«p1^j^/l (J-uan> t_jl_l^ ji Mill 4_jJLUI j_JL*Jl L-»ljJLmJI Jl^la (Ja_ljw jJ j_j_jJ I <■. ( I r I 
(4JL>-2l i^lcj jtj^_ti_lll Cj^Lat-^o yS 4JjL2_U CjL<jjIjJl1I 4JLc: < " trt mi, ^ U, l^jJiij 

j^L>. ^j^o jj ^ 3^S-B <L-3t—uz> (_-ulj->- (J-jo 4-jj j ^kJI l_j_a I j-JL_^J I j ' ^j ' '^ "I' j 
.obLi r 1 c^l^ oUl^p. 2Lx^uJll olJ^KJI ^1 JSJ ^j^A\ J^Vl 




JViinglnll CiLulSJI jobs :ft.ininH SHu/l 

^jjjjl dljJjT ^ya 4_A-aL>-j tCjLuatj.Ii^.1 4jj In i T I djjfc 0^>Jj (J^-V *^3j Lr^i 

cLb ^-ic SjjlaJL) j^jLIj cjl_±iIL_3 .^Ij-l^JIj cjL_j_LII (j-u 7e-LbljJI c_a^LlL>.VI 
0*j j-^jyo 1 fljtl 4-x^liil djl_Ujl£LJl J£$ .Protista h mmc^I 4£U* (^ 4JJIj 

^^LJJ jjlaJU ^JUlJLj icdjJLllI JjuoVI 4jjJb_LJ Ijuj^s I^LjJ^ }LJj liL-V^I 

^jJLll (JLiI_j-_S_j_Lj>. CjLLjISJI yj <i >. ( _ 3 _s <_ ;r Ij_^>JI x^oLj jJI < ?imi " Si d ^^^ 

j] i^jIjIj j-*JI 4£LU^» jJ tijLuUI 4£LU^a ^1\ L^L^oJiJl (j\S U ja) Eukaryotes 

tjlfi) Li!>L^>iJI SjuJlX. a) 4—iLkJl 3 J .j -v j c2*JL£l clj-t^J *H " unj^-Ji 4-SJLq^d 

fJLi) Prokaryotes ^jlll oUjIju I <>ijl ^^li^JI ^olJj-JI 1 jla .i$^j Ij-oAj£! 
^Ij jjk. ^-bj ^jlSI ^LJI 3jj 4-IJ-Uj cil Mi",<yi Ijla o^i *"(W; ■i" 1 ^.'^ 

.ijJ^TlluU (Jj-«^M ^^i «(jjjl.i» 4-J^-taJ 

J^UJI UjjI iiJji«UI J^Vl 4-jjJ^l <j£ ^Ul J^AJ! ^ Lb.j-i U£j 

^-AJtj ^jdl ^jISLJI alJj ^ys 4iiu_is tSjjnAtl 4jjjU"U cjL^L>JI ^jl^I Js\ m."<1 
^l£. IjukLi O^J (1AM ^Lc ^ 4jjj_1jvI ^^ jJLd ^JLil) Archaeopteryx 

J^oVI 4jjJaJj SjljJJLI v a>1j ^M \ *\Q a I j \ts\ a (jjULU <Ujw 21 /oi^: j. ft t j < njfi^lllj 

.Recapitulation ^LSjjVI ^^VhH 




jJi-iM ' ff j ^ < •> ^ * Lj^lTiSLjI (j,-^ t^j^ill 4_jj1Ju CjI_L»ISJ| (Jj-usI <jr jua_a3 ^^J 

j iti \ II J-uoi 

LoLi Uo« JljL^LJI <jL*it <> -^ u^ L*^ *Lp^ ^Lc ^ o^?! 

(4uLjJtJ^n cliLa^Lx (j-* rn{j m; Lj<i-4 ^j-a *iX.jJI (j^lc-) 4_ij-u^Lillj <jj Jilt <JL>*J ^ jj" ft 
£j£. ^^"midj Ij-*IjLjjo LiL>. Jji^ (JjVl (jLjo VI <jl ^jjs (Jj_>ijVI ^& jjj La ^^yic 

4_^LjLU t_-uj t j_« ^jl ^r^j) dil j <m njJI ^ ( ni r „ ^ ((descended jjl_3o» 

(J|j ui jH pj Lll « uaj tiJLJJLJj ^jl tJiJ^Ll (^jjIaZiJI 1 (Iiill 1 Jufc 4_j*_jcd ( _ r A£- 

i<_ulj_Lj>Jl 4SLU-JL1 4_ijI o"<Wl Sj-a-iJI ^ ((Homo Sapiens jninL j^jjb» 



£)t 3 j '» Jlajj tj^o-xjo t^jI^j L^jLJlj Lbjj_S j ^jLj s£u £j\ ^£-4^ (jr^' ^j^^ I'u-tll 




<Lu2uttoJI OlJJlSJI j^hj :£mmiiII SJjuuuI 

La U^X.j-«jsc^o t _ ;r 3 (J\ i*I i*i i4_ojJL-uj <Lij>>jJj) j < u °i ^JjsI^-C 4jLua_3t>» 4_a_lS_>JI Js 

J^. Sj^bUaJI djufc *-jLIj LilJuj .((Isolating Mechanisms J>-*-JI ^LJT ^q >.«j 

IJL^J^ t3jJ_JiJtJI JsL-i t j d c JLuLuJI L^jlj-Jtjl £ya JLf>-l SjLC JUL) LajIj-sI (J"*-*^ 

4_a^Lc^ i«Speciation jljjJuJU ^ <i m" 4_lL<*_ «J 1 ojlaj t^j-u-L^J^o pjj Jl ^ ^T> 

PjJJLI m;jjl»J1 < ~^1 <>>"tl 3 * ^ " j JjjJI til! J cjjjl^- jljiJbj . Sterility Barrier 

. Species Multiplication 

(j£>qj lJlj_£» : J^l Jlj mil t jdC 4_iL^k^M ^^ ^j-<^J S^jfcLLkll dJ-4 j ^ <<i <ri**^ 

jl JLuLuJI J[J-*J1 ^W^l L^ jL;> *i ( . * * " "*^ o' -1-^=*-^ pj^J 5 * jt <n 2j i rite .slj^V 

^yjk ;4_j _}!_£. j-jtc « 4_i *<j, "w CjLojJjj)) LaI_OL>- ^-3 (J-«a->iJ -li^-^l (jj-3 4 j*i jt (Jxlj_c 
4-j^tV<U L*Ltisj t «jjJJ*Jl J I mJJJJII (^jj-LaUl j_jJl1U ^iljjJI jlj **i miVI ^j-oSLa 

^u$ iAllopatry JaljJi^Jl jLiiVLt L*jb LJj>2->a ^JlUI Ijla o& ^hd' ^ 
Dichopatric u j » m."H *j^uJU ^L^JLJ IjjJlj- LajJl^I 4 rth V a L.JLmL 

.((Poripatric Speciation u Uj-*J,l ^jjJUImj t «Speciation 

(J7 "jJ! 4 *i In ( t, 1 1 1^ . i.^jj f^S JLJLq-i tjLi (JjVI c— ijl i d^Li «_jjJuJI 4_Lwj |j jj 

f.\ lnttt t*l Igj ^1 (JLj_>. SlLuJLjm ^JjJ J' ^-i^- 56 ^ fU-^ 5>-J— *-^-*-^ ^ ^ 3 Ji A O^-i-*^ 
(J yj^\jJL>- j^>-L>. 4_aLaJull ^3 I l"j.(J (-LU Juj a rtj ^^>riTI uLaj^^tli (J^- l£j ' ^** ^" 
Jl 3j— J mi »tl ^ In mi "t ijJJJUj t^ju i nJJLl p^JtJI jJ^_- c dt^j ljj_>-j_^ (j-^ (*^ 
r-al^*>_*ill Tcj-ux) 't q\^ i \ ^^.li^vl^j j^JL^j j^j>-U>. ' ^ ^j 'j^ (^lLj^JLj (^^ j ? J ■ '■ ^ 
« (_3->- J 1 3^*u I jLo-<a^5e_iVI» IJUfc j 1 j»4J_uj Lj ^ i3ju>- (_J^. j ^ '*■■ j_P ^-^ lj^_t*a_*^o 
LJal" (jyjJI t-ili*J ^3-^- L ^**'^"" 4_u_lj>. CjLojJjj 4_jjJli aj^j^Car. JS j!j-3i ^5 i mi II 

Jil j j_3l (j\j r-jlj-xU 4_iLL_*iJI aJljlJlj LlA^ taJ-i-uLUJI (Jj^jlJI CjLoJTj) Jl_Jj_jJ 

^jJ-U^ljJlJl (— fll M**l I III 




LgJj (Jjj tL>L)jj JJ-j^ 4jLjuaj lLIj -*Tt (jLi «_j^_tjJ l 4JL>.j (JLij i >_^VI . iJ , ,,S?1 .a 
L^xLdjjO £>^- LAh 1 L^^ 1 ^^^l IfliUj^a jij^ O' L-J*-.'^ (j-ftj < JulpJtl jj^LlaJI 



(— <_l 



^^ J*Jt-J i L ^JLjuA^}\ t_>LitaJ^! jjj t U mi n Llfcj i4_jjLj_>JI jf 4_l*.1_UI l^j>1=J| 



Gradualism ^j^if^tg^jUo^i^i a * 

_ 4-iilim ^IjjVl Cr^ 3jl>^' o' £ j^--'^> .Creation ism j^lLJLl J-L>JI ^< <i t 
oju* .UjI^jI ^1 ^UjVI J£ <ya «ojd^» U-Ja^L-^o e^l ^l>»Vl jf Varieties 

3j^s=_»Ij ^yJLl l-j-uiLUI 4Jl£L^a ^ fjj J^ ^-^JiJ LuLoijI l^jj- ->" <_ ,^j " ,,.| ^jJI 

j^IjJI o^l ^-^l j>^ c^ Ltia e' iSj-^ Cr^ lW *4l^L ^-^.ClU oL6J\ 
^a 4 Kj > ■ »; «l_ij^1j3)) -ij-^a a! Lj!>L>JI jj_*l_o oW^ cy 9 ^Lua^l dol^l ^I^-jji) 

(jlJl 4j^ <^ jH e-i.j^l^-lll j_A ill! J 7c-l.<>>jJ1J (JLjla L-n-aJlj .T4_lL>J1 JU_3*a [>iL^ 
^yk. frj-uail 4-l^Lwlj>JI 4 in ill *JUj ^ Uju i^j-H (_^ LwjjLLa tjj-<-^ JLJt^i 

b-l>^J *(«Euglena LitL>.jj» JL^ 4_ii*Jl jl_l*.j ^jL^ jJj ,^1*.) p-- ^^ *U... 
2LLal£lJLlj 1jjAj3 3jl2jJ,1j 3jujulI! L^jI^^-Lj (^jL-aJVl L^fj ^^^j) cjLujgJI* 




<Lu2ui2aJI CjLuISJI j^bj :<LixjjujlII 6tlluil 



U(-L 



4jjJaJ o%c\ Jl*j ((Severtsoff L.fljui'ijn (»» <lJ1 jLd! L* jj* I Jlaj . (cjLlj^JLI 
Intensification ^jkjtl (jjij^LoJU 4jlr <3llol$ LoLc <>uujui <jjo j^W uju'-^' 
t>Li9jJaJ! jj ^" jj) i^ l-s!M .l-Vl ^ J^j ... U j i "i tj (^ JJI «of Function 

(<JuJL%ll]) Cj^JIj (j-ajtU) mole JiiiJi J!Lo CjLuJuJI q^JlJ ^ ;j<xaVJ^\ 

_ jl>*j LaT< j^ _ jinttl I Jl^J 4jrnL-o^t 4 Ajt^^Ji ^1 L^^j-tlLfl « Daphnia Lrfllj» 

> -IJcjLmJ « 1 ji'ftM)) Jl (3^J t(* a < till jl /«-JiJLj ^lj-oi) Julj ijf^a jLauuiZ-t tiX\ ^Jt> 
JLHI 1 JtAj -(^,«: .'^ Tl ujI.V-uVI J* n)) ^_>J1 ^ iijLk SjiLjj J<m.1I ^ 
4 jli^^l •;>" A jUj tl LU^ *l.>t ^i^. 'j-^ ^ 3 J A UJ^? ^-J-*^ J^*f - 5j ^ Jl ^* 

' ^^ Jl) (— i-ii 1^->«J 3 jj) **■ " <a 3jj ir^ S LcoJ 4_J1 ^^pa^-ILaj ^Jul ajj-A^}] (j^Jj» 

4_j_>.jj ^^ 4__L^LjLb1 4.d jlr>j 4_jJ] t"< K^l Jl^ fjjjjjlj (^ru>-LL>JM j^jLL^JI ^_cuj>. 
c-^jUI ^yS j jj<tl t-fl^LlkVI o^ ^ t>«J *U^ J^ 1 ^ *^ Cr^ fo-'"?^t ^H^ 

^pajtj ( _ T 3 JlaL-iuj 4_aj^l3 4_ojJj_u 3^_aLIo ^Jj j j r"i ^ ^jl l_LA <— lxjuLLU ^j0 ^Jju^ 

^^1 ^-ulaJLJ ^jjJUl) Courtship JjJlJI 0' cM- \^-&i lJ a "' "■** u^ l>^-^' u^J 

y- ^j j_jjLjJ 4-jfc-j lTu t^3 -^' d tf ^PJ^- J 3jLjO (J-t-oG Jl5 ^J^^J "-^J ( ( J-i.o1jJxJl (J-J-S 
Sexual ^ mm„>J1 c_jLitJuVI» 4_"l-j *i ml (>^Uj * j jUII <_jUtJuVI ^ (^^Li- 

.(cjLa-rti^» j-^aj Juu tiUj jjLj ^Luojj] , Selection 




^yi Ja^ <JJJL>u /«J 4_oejjJG 4ji<t r jjIajJt jl _ LaLx. ^ m.«^J 4jLo 4jIjJ9 Ju-« 

jl£ 4jjUJI j_ic. cjI ni^ill (_pajtj cl^{£ jUj (Saltations 4JU.LL0 cjIj^ojs J!>Li^ 
oju* (jf VJ t Poyploidy SLwj_^aj^£LJl 4^*^>Jtl jjuuJ 4a-./M L>^p-I c.<i mi"£I 

4jjjj tn"<tl Cj^ Silt CjjJLjw ^^ , ,< Aj j^J ^t 1 fll j£Lj fj SjjLjJI CjVU>JI 

c-j-AJua ju^s cjLloIj^VI (j^t^ cjj-u! , i 5'q cdlj »_4j (Macroevolution ^j-jSUI 

i^\ (*Jlaj (jl » k**t 1 1\> *J t-j-AJdi I J_A (jl 1 g"< ^ L lLa (jjJS JjJ (4_ujjljJI 4_i>*jJLil1 
(_3-Aj tlilj^wi^Jl 4^ f'vl ^1j-» L^juoj 1 4J9j) ,t t ri.1 1 jjlC g-1 r>>r VI 31 (TuJ,T ».) n a jMnftl 

^J 4_sLl^VLj Cjf mi\ .5ij,.i^l 4_^>. »l (,n r I CjIj^mi »tl ^ SLstJLxVl UJjj 

,^JJL*JI L^il m\ ^yic (j-o^J J^-jVl 

MASS EXTINCTIONS *UalU ijrijlttt 

. t-jJuJ! (^ 4_ubJuo Jj"rn"i! 4_uIj Jj^LLajl 4JaJL& djjfcllill *jub (jjj^ aji^V 

julj «Cuveir j_u_3^)> jLuaj) ^ \jj\£ rjJLlil 4_j^JivJ ^jjuojUujo jl 4JLuL>Jlj 
pljjt ^ mi\ jru j j U ;jj l^JL^ 4>j oJl Catastrophists cjj!j£LJ1 Aj^^^iJ ejLje-ji^l 

VI SjljLJI 3LpJI 3jj_ua t j llg*(T Col^ La Lgjf j^ajJ (^yjJI 4-uiJjlaJI Oji^Jlj 5JljJl>. 

^jij-o-tTu-tl ^^l^nJVLs llUj (jr Li jijJjlL-uj ^_aj i3jijjLj>. pl^jl >Loi 4^>.L^jJI «.^Li.V 
4 j ft Cjjjfejijl (^ JJI) Certaceous ^j j m,1 i UTi j m ttl JjJL^ j-« oljjj mLbJill 

4^o Ju3 (Lyell JJ j^^a) >McVl jrU^-jJ^J! Jl^I jl ^4^ ^^Lu^b ji^jUtl 

>ji^ (^JJb .((Principles of Geology ^jVl ^k. ol jmLmlw 4jIi£ ^ ^I^Jt IJlA 

JL3 ((HuttOn jjJ>A>)) jl_^ (^JJI rjJuHI c-<JfcJL-a 4_rt^uD ^^^ 4JuxljJ! iJjVl 4_lj3 

ju&Li (j-^\ <( ujj^- i) ' < ^ > *>^ 4iL^j olj^Jiu c-oli * jla (J^j ♦« j^_ujlj£J!)) 4_> ^sjic 

jjj^juax! I j\j 1 <u-'fl ^^^Lq-^JI ^paljjfljVI CjVL>- <-^>JJ-J {j* ^-^ C^ 1 ) (JVJJ) ^" ^ ^ 

*(cjj^uil.<UTl ji^tll #.IJj1 ^j (Triassic ^^.^L^lllj Permian (j^^fj" -11 




ft ng»*inll OLulSJI j9^J :<kj iiihII 6JjuuuI 

»U nj jL_£ IjLA jt (j^a a£jJI ^^ *2La_»J_oJ1 Jj*__a SjljJ_-w pljjl (jLfc-ijI) 
^^A/aLc t-L^bu (J^Li. {_ya LiJSeJjjLJ AJJ LaJj 4jl (J^JJ O^ iS^ JJ L*H 1 1 ^inlin" 

jLa^l CjI^jA J? j^j <jl£ 4jf ^^ .Selection t_»litlJVIj Variation j^illl U-a 

4Jj-Lo_> CjjLS LcjI tjjJolj-dj! 4jjL£ (J^ *— iLicI (jjS 3l_o-Jl JJ-i-3 f^iajL^j <j*a L Paj^(l 
4jL^_j ^^yB t^jJL>- La j_j& LaJjjIj t 4_lj>- jJ^j_>J 1 jj_jlojl1' £ru 4 l.uate 4-t-Laj .}JJ->. 
jL£"j iCjUjl^JI f1$jf fj-*^L-o jjj '/ *\0 ^ jj£] tilLfc LaJU£. ^jaj j ill j'rttll 

. Cr L«lj^lJI jin«,tl J^tJ IJI Jul }LusL3 Liaj IjUv cdJi 

j^) CjVL^>J! djufc ^JLj^V SLi.mlJLj ?c^jVl ■>! p " rVl jL£ <j]j ... I JUfc Llajj 
aJLlII 4j ^^Lj La jJb r^j^j-iiuLiIaJl j-i-tauJI 4jL^j ^^ Cjljj—i-^LjijjJI (^sl^-ajl 
4_ja- j '\ fu Ju_3 (_dJ^ (jl ^ya ) \X * ^L_C ^ ((Alvarez ^-jjL^Ub) ^Lj} j a\\ 
i— 3j|^jiJl ^^^ cjuaJI tfJuJui CjIj-jjU ^1 (jj.ll (^IsjVLj CjLjSjqSLJI JL>.( ai ll^u^V 
t ^ .^"ni JLoJj tSLueJu ?cJLu£> j jr (^laj^tl ^rv tu-usI Cuj_5tj t4j L-uJlj 4j -vLjJU 

u i ^» <n (jj-Lol^j Qj j-> jJ j> j >1 1 Jlj Ljj * Yucatan Peninsula jLLaLfl^j oj±j^>* 

<J . ^jVI ^jyJ^- - fO ^ *^ ^ J 'lO^*^'' (jX.1— C->JI £ _>l3lj-dj^?l CjVL>. lLijJl_>. <_iLj_ou| 

(jja (^L-jSJIj ^^-^Jl t_s>L_J i*VI 1 <jidj) .Extraterrestrial ^jVl t_^j-_^ 

La p \r\* o ^jLd i^ljJI I JUk 4JfcL>.j £^-0 («_£.jJI <_yi^3 tf 4 J mi c <"uJI CjLcL_jlj!oVI 
.m£JJLJ1 (J-jijeaJI aLsI J o i/-ij jcJ ATl^t.us ^^ r JLAIjjIi £jja <U ji j-cux-stZLl, 1 4^Ljj 
^jt>a ^1 Sjj^juaJu (^Jtjj V 4 j » j 1 In ) I Ojl^SJI pt^« ^ (jl j^ju 1 "iltl I^_l>-Ij 
_ plj->l 4_dt-ua_j c_JLiJI ^^ (jr^jJ Lcjjj .. .4jjSljJLl 4 n U i U ^a SLljsJI J$->^ ij$ 
^yic^ 4-lux-j-lju Lj Lclj^JI LajLu-C.1 (3^Lcj C)-utJ j^fcJIi^ Jaj>J1 L^aJL?eJ _ 4Jjl^ jjj 

^yljl 3LjjL_l_>JI 4_j_j_jJI 4-i^Litjj) 4jjI£L!I J^>- Jj-^ 4-^^ CLljL^ I <v r 4 n\"t -> a 
^ j t " 1 1 Ijafc (jri^- ^Ljj .r^jLi.VI SLijkJI J^-*-^ f^ l^t a (_^Ij-ojI JUu Lj<sLcj Cjj_uu 
4-jj^laj CjIjLcujo ^^5 J^vjJJ 4-u-ojj^u LlJ I pljjVl dJafc aL«| ZLjuQa 4_*«^-iil (JJ^J 
v aJ^_jj>JI l_a2u>J| 4jIju 4jjL^_tIL La jJb ijJJJ ■tt jlus^j! 4^j) <.*jJ Lja ^J^J idJaJLv 




(^jlcj (CjIj^jusLuJJI (jisl^-JLiLj L^jaLal 4_>.l_i_uJI Cil^>- (jl Juu LAjl < »*i il 4-Juflj 
Jj_3 3_l^>.j^a CaJl_£ CjLuJlUI <jl ^^ JjG 4_lj>. jJ^_lj>J I JLfcl^-ifuJI <j| ( j_a f«^-^l 



f IjjV ^yjtJjJLlII jjlalll ^ «OJD^ B ^jjlaj 4IJ9V ^JJI *_i-JjJI J^jJUI Juu 
4-SjjJ^aJI 4_JfjLflLLo (jr^- (^6^°' ° **' **" Q^v jJ j-uJ I ^£j t<jJjT<-Juja (Jjuo I £yA CjLIjISJI 
SjLC dU JJ Cuucbjj iPjJjJI I jufc ^J*! ^.il (^JJ*1 ^jjWi'tfl j j j t"iTI L^j aj ^^Ul 

2Lj1ju3 L^jLcI (JV (J^^^-?*-^ J -^a-Ti lju! ((4_ujijI jJLJ 4.,m ,^LLaj) «Lu_u_S LlLj* oL^Ia-i 

4jjh(TI aJufc Cctrwl^j (jJJ juj 4 4ajj)jl jj| <_iJLi*j La JS" JllS ^j| ^J*} LaL^. crU^ 
^ t j t U T I t_>Lit_jjVI 4j^_tiJ VI 4_>-Li^uJI (^ J-g-.'.n..) *Jj i it Jj->. s $\ juu SjuxljJl 



: L^jLoj ^^jJj Lc-l3 t4jjj|jl jJJ 4juaJfcLLo 4-i-t-u-uj CjLj^kaj Cj^j lLILlA da\£ 

u U o > 1 1 j j<r^"Tl 3j-oii ^^jkj :Saltationism 4jj^U"tl cjlj^aJLfl ^Jaj _ I 

^jJjj-juoLsua LfcjLuajf (j^a O^i * (( OJU^ M <J^ ^° J 1 '-^ r (jr^ I J>-jL«_u tjL£ L^ 1 -*-^ 

t>_5_^V (jj^-Tj «Kolliker jiLJj_£»j « T.H.Huxley ^JuX^b :<J!i_a <jjjljd 
* JjjLa jl__i-^JI (^a I,, g^j «De Vres lO 'V n "J «Bateson ^ m mLj» • p & : * 

lJiJj q„t ini))j «Willis (j-oi^a^j «Gold Schmidt c^-a i jJj -v») ^ji ^i^ 

c . t ^> 1 jJla *J-J.> 1 <j*W <^> (jr L. ^oj fJ 4jjJaJJI djuk (jf ^yic .(((Schindewolf 

<jjj)l^"itl ^**t'j- A^Tl ^jf 4_jJLc>oM CjLljj'j jdl t**<"<pl jjl Juu LaLo-i CjJuu ^jl ^^J 

i Lj_txJL>. (J_<jjLJlu (jyjJ' cZjUjISUI /jl^. *j ■^*" ^ a ^j-^" cjVL>. /^s VI Ji>ju>ij V 

^3 L^_til SjLiuVI '"'rtn.i <j7-*J> ^Lljo^xjj j^a^Sj I CjLl^>a->J.I JJuu 4JL>- L^JLoj 

„4_SjLjjJI 4J_ilaJI CjLje-aj^aJI 

5 . .^^ j o ,>i "" j^jbj :Teteo!ogical Theories 4_uLiJI tijLjJa-LlI _ *_j 




(JS djjJLa /yTi %. SjJL> x^jLjJaj CjjlLs JJI Cj1_<_uI£l> Vl <j^o j^f-^5 ^yc ' * -~-<^ 
cjLuISUI jj^" <j! 1 j* t j ^ r^ *j :«Lamarckian Theories <Li£jLsV» Jl cjLJaJtfl . _>. 

i4j_t*uSJLl CjLLuaJl *— »JiJJ J' f->-'j ^ J^ Jii- 3 * CH° W^H-*f ^° (Jti^ 3 L>*~ (*"^ ^J^ *"U 
L^l LS-ijrf J ' ^ r Li' JLfl <" m l ^IjJ (jl ^jjiLoil J<L ^lujaj 0>^ U5^J^°^' 0^5 

Jl ^J>af (jL£ i^jjk'll j-JljD Laj j . ii rt* <jV LcjJ^i «4_i£jLaV)) Jl CjjfiV JluJj . **J1j^3 
*^i (J^ '«(J^J-*» J^ """I L^J (^-SLj jJI Cjlj^-flJI 4j^lij <CLoJu9 (^jJl jj . ..A"tl ^v^o JqJJ,| 
_ 4 ilt II (jlj '^ ■ <■ ^* «(jj^)1-i» jL-aj| fjji j^iS\ 'J->" Lj*JJ «lL1jL<j 2 » jLuaj) <jj (JJiJl (j^<l-i 
« JijLflVw J! (_ ui Jl*U 5_iJLi_>a CiiU Ju9 - j j U"H LI <>)^ ^j^a c ^^ c •J-^^ 4_Lua_flJ! aJJt fjjS 

4JLj_j_»_iIL «^£ijL<s 2» _Il t_j_A JJLi JLJLs tiiJ JLjj . J j >:..l.iu-a j^ ' 4 i xilToLU CjI a <«aJI 
Lj->Jj), .l-lH »1 a\c 4_lic I Lo aL<sI a^ i m " dtVI 4jIj gjl i,Vil *iij (jl J I l_j_3eJjjG 
^r^j) CjLujjjJI CjLjj^jv (^ 3_i^vjll CjL^-lLaTJI JLojjI 4JLstIj_ol ^j^i 4_iljj^>J| 
(jl Cxjj (jjjJUl (jujj-iJl (ji in o -fcJl OjL_1j3-j>. (Jl f4-jj ^ 1^1,1 4_-fl__uaiI <L_i_i — uJLl 
IjL^jj iL^LaLJ j-A Ljj-JI j^>-VI (jfj i4_jj|jjJI CjLojjmi jJLuaj: jji LJjJI L«-AJL>.| 
4_jj1jJ1 »"«Ij i^UU *J1)jJl>. (jl ?t_L*_i-tf3 . lg*M*w^Lt^ CjlCj) < n a ^>-1 4_pjLo^Ul CjJlaA 
L;.j"<<jll (Jjo Ujb) (J^^' CjLuISJI ^JLl (^ J>jtj>«t 4..l-^jL>JI J-ol^_«JI Jjl^iJ 
^j-i^. 4jjJL>. (jl^ 4-ij-y "JL I jufc JlSLj jJ J^" l>^J tf LLumj^j-11 Jl xj-usj \-*iJj 

djlcLJLI Jr: ' j"^*',' J-o-Ci JlJI iS <"itl 5 j n 1 1,1 cjLuLSLLI 4 j mitL La^llsl jjl^ 

.i^jUJI ^L^iVl j^ 



* 

^j^ 4jIj»^ JlLc « oiSL? ' "^ w ^ ti- 3 ^ ^° ^ JJe - jU3 (J^ 1 0-3^*-*^^ UJ-^**Jj-J' ^^^ 

( ^SL^jj .(_£jJajJ| ^__j-JLjJI ^j£, 4JjiJ <-u-U 4_J 21 j_A c_jLic_jjVl (jl (j^o < n m ^j 

^jjl j "( II 1 nJt (j\jjx>- J-c. aHj I— ^)L 4_ >.j Ji>> ^1 JLc 4_iJVI oJufc JJJ '^" 




Lp^J^uJI 

£jja iJjLa JJlC (Jj^>» <J£ (_3-B Jj^jJI j^I ^"J^tJ (J7 lj % $\ 3jIa_>JI ijr^ 1 4 j n i ^ "« 11 ^ 

L_3^LoJ ( ( I ml (JjLwJI (J : H>Ji -i'j-^l 0^3 1 i>ltj 1 <j>>» tj £>£. 3^1 o"lll jlj^VI 

iSjio-iJI oJJt, £j£L «(JJU^ W **-*£■ j Li 4_rtj-d ^jj<5 f«X.^Jl Lt^"J *(^-^i S-^'^'J L^ 1 -^ 

^^J (jyi-H) 4_alsL>JI CjIjj) <^i"<tl tj^tJ ^.Ic 1 j < 1 a (jL£ 4-_lc-«Jl oJufc 4 * j j U 1 
aI£: ^JjI <i ■%■ £3-^ (_j£ 4_aJLqjuI1 *JlA 4 n j <i > C<.L>ol |*j l \ $ -* j t <«rn <( 0'- ja j^^J >) 

(^IJl 2LuIj^!| 5jU1 rLoJLJl l^MLsl (jyOJU V 4_<iajaJl t_>Lua^J 4_iLtC (jf JJUuaJl 
^3 ^jllnl" t=j -US a Lq-A LcJjj i 4-jJslj^jJ I ^3 SjjjwjJLI lLUj <_y3 (j-c-t->J1 1 ^ I >■ j 

^\ 3j_iH_U3 L^jl Jl) (J^JfcJj V TSbjjjJI (jiaLaJ^^I ^0 4J^SL>0 {jr&J}) AjjIjjJI 3-iLU 

jj^ft Lbj-_j_Cj CjLLuj^__jJI dJLA c!jL_ij^_j>> cLu 4 j 1 4 f. 4_jJ_C j—j_<-uJ t\ $ '( « ^l 

.^t j" Tl 4_JLo_»J *Jl-L*JLI 4 t j_jJa,TI ^c 4_j,^ljtJI CjI JLstJLtjJLl iZth ui^ JLaJj 
aL^vj (^ jjJuJI 3jjSJ 4^*_l1j j rtUlTI (_^£- 4ijLb 5-jJ^ CjI j 4jjjJLJI ^jlaLq-j^'^la 
*— dLcbjj ^^Lo-jlII *t£3->Jl Jaj^-ti jljCLal (jj-1^- 4 jJLt.-^j^-IuJ I JLc!^_aJI < S?-^^J" i 3' 
■>! (m fliVI 4 jl^ ^. 4 <«> t^t "m La 1 j 1 11 <^ J-ujLLjj (_^jJI CjLuISJI ^^ tiUj ^j 

<ilj^Vl J^Lj ^ (r-Lii-4^1 tji^ 5 I <j rtj^Jo (jx, ^1j cr^J') Meiosis ^IjJLxVI 

<U<i*t 1 j jtjj^j (d (cA^J* J-^ L^^^j) '"-'J- 1 ? 6 ^ J^ Op 3 O-^li *J '^ "kJI L^JijJu 
^ < r L_iLij_jj V J^jL-j-j JU^IjJl fjJJI jlj— 3l (jrJJ I Mi'n LLfc (j^oj i Ju^-3 ^ m -k 




ftuuiiaXaJI uj HjISJI joh3 :»mmll tLLLu/l 

t ^L ("i-t-"*t (_y^1j 4jLuJU Cil ? jT-lt <LiLkH jl^VI Jlj^-J 4_iJLfi ioiLuaj t±jJl_>o 
4 (<j^i' 5>jUV < L*^£> ^j m ^pJl ^t m!I CjVI *~<^l j\j& f^l\ 4_^L*Id1) Jj^- 

j^j J>_aVl VI L ^ H u >Us t (4 j \ i t \\ c-aj^l £* J^U^L) *L£_JI ^ 

(jj-Lc- Jl_l>J1 pjJJ-j 4-ui-i^JJll 3jx.t!ii tli (J^STlS L^Xoj t 3^-t_q.jJL I 4 j.Ll.->JI oLdjJjJlII 
ajI_£ ^IjV I ' . ' J ' ^*" J ij-*i-C x_j_uL1Ji (jj-o!l ^L>- i _ r Jaj j )_£. V I ^ >^i »!l JuLa 

jl 4^jLuaJLLi i:nj--v jl^ *JUJ1 ^ Jujl>o ^^Ul cjI^_JLlJI c^Jl£ til La J^>. 

^yjj 4jj>Jj Cil^-L»"itl o Jufc (jl ^ojfcj t4_f^-->»Vl tf Ix^J LjljIj ^L>- aJl3 (j^a <Jjl jJt 
JjWitl <j-* Jj^l JjSJI ^ J J JL = V Cr-^ ^jlttl l^J (jj^ 1 4-3-iLuaXL3 tt jriLaLstJl M^ 
( ju!ojl (^J A->Q ^jj^ ^-t-uL>Jl jJjoLjiJI ^j-A 3jJ^) tail (J3^ ' ** ^J. 1 Hl^jW"^' ^^^j 

^Ic 3j, \ n Tl L^J 5t i jUll ^,^3 4j^l_c S^-a jj—^^j ^t^jj ^^hJ' Selection 

• «7tXu^^U » 1 rt n I » (jjjLdJ j^^xLaJ Jj>j?e-c jJfc ^jj^I j^h Lo (_p 1 <t m tjU"-^V I 

,4j ^L^pJLl 

^.oIjl^JI ajJjlJI ^ a . ,.\X a cjLj^J^j t j^ r L>aLcj <* <* I " •*■ a ^^* j .utl t__)L_5tIbVI 
LoJlIc.^ (Teleologists (J^jjUJIj Essentialists ^jj^Jj-r^Vl ^^"0,1 n ^ ^rS^) 




J^_ >-j (^ Lc (^J-^- 1 l£' ** d 4 -^ O ^ (^ «H^->2 i Jjuot)) 4 jLLS «oj|jij» j.-*."' > 

JjjLS-^- (J^iaJ*. ^jyic. <"<j. n (jt^I 4_HjjJoj ^^^ <jl_£jl 4j!VL3 (JILcj (j^A\ CjLcJL-uJU 
SjLjjJI '(jr-* Cr^^ ^-*^-J-^ (3_jI-JLj>JIj t4 _t. iu.j^jJI L_4_<ijLc._i (jjJb 4_i, ^lf. 

JSU ^m yj\ JL^j^JI : L*J*j) ^I'm^LlM tjl'irt.jrt^lj **LojJI J^.1 <j^s ->Lh^' 

<( UJj^ >) ^-^ j- .' r ^ >*J * Differential Survival ^JjL^-IJI *L_o_J1 LT Jb 

ri_AjJ^lj CjI <ii' u-U 4_lJlfi ^,_Aj^ ^j^J^2\^ (( (J -.»jjt^JI t_iLitIjV1)) :?r lln <^i<^ 

^J^_J i_3j uo 3j — :H-S (J 1 J "v 1 ^ i r <-_)L-5t_jij 2 1 4__jJbi_C jlj — q.T<-mt <jl : ^j— A 

i—jLjcJuVl 4 J^-txj 4 >■ <^-> ^ \c. 7c — ^s'j (J J— J-l (Jji o^ ^ kJ g-^J 

f ijjf (j.^ it <>u 4-i 1 mi"i ( j^a ^A"\Y aLc «Bates ^njlLw 4_laj>.V l_>s j a 

j^Jl JSV1 ^ jl) 4^1^ ^j-Jj g^lj JSSU 5u>JL^il cjLii^l 
4_uLsjJI 3L£L>JU tj-o £ji ^Jbj Betasian Mimicry »t g ml^ (4-c.l mi" m ^ 

Jj) CjLLa L-Sl oi'i'sV L^L^IjI -lljJ j-*-«Ji 4_j jCLat jjj ♦ I JL4J l^JJ^ ^OJL?^ 8 
: I J-j-> 4_3j|j-»JLl 1 3 "jfi a? ^^ i4Jujiaj 4.jc-ua (^^1^ 4jjVl (t_aVT L*jj 

^j 1 ^ - L - J ' *> '-"^ O** 1 ' <3 'J'*^ ** a ' " cJ ■ J ^ '**'" C? ^ t_jl ■ Tr.^iVl A-^ tdol 

1 ^ "< W -v. (^ "it! 4 j rttl cli 1j tfj rU el O-J 4- 1 oiiTL I — ^ " <> j ^ L_a^ 

d J A ^ f. 4 jl >»VI ^jj Sc_tl 3t 1JVI 4 j_U C j-\ Lsl ^^5 3 J d-Jlj 
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Lp^J^jjJI 



Sexual Selection asmaJImUmiXI 



i4_ul JuLfl JjljJLl *lj ^-"i ml (j i n -vj **;! JLC^I j_« t-Jj-^JI (j^J (<-flLi->Jlj J-^lj 
- ^ J ^(jloljjail dil i, 1 1 nt 4_ajL5JL! ^gjp i n a pLdJjIj i(_^u^LuJI LfJjbua ^^ Jj_«a_uaJlj 
^1 J^ilJ 4_jJLlj>J( CjLjSLII jLilJl ^41 />ij V dJLjvj cLLJI -i>J*_-fl jl_3 JL>- (^1 
4jj_u£»_>Jt ^j-S Jj-UI Jj^-dJ UJ^ ^ t^gjjtn'rtl jjJaill j_4j i^LJI J j ^11 jlj-^I 
LitTt-cTi-d <jli jj L^a >-p( L>-L><j jj U" 1 1 ;»L$j| ^^ (JJtjej jl ^1 j^yCJi 4_j_l^jL>J1 
' ^J^ jji-Lal ^jyjJl (_ T A 4-lL iiLuljI Sjjfj <i\) 4 jl i^t'^Vl ajjfej . 5 j-L.^Tca £LJL) CjLsjJixj 
<j£. (j*£sL>. f 1 j U m 4jjJ (jLS (((jjj'-^ o' 3^-£3 tft^jy-m-iLsJl c-il V"nVi)> <_<-u1 «(jjjl-i» 
j^i h\j Lo ' j <^j (CjLJI^okJI ^j^> tt J^^ >-&> jjyJbtjj (^yjJI 4_j^jL|J| 4-Lu,i,i'*Ji CjLdjuall 
t *jjLj (_^uJj £yQ 4_L>JI j ft ii<n r J->lLj *\ hi -vj £yi 4_Lljljo JjIaLLa j| ^j-ujijLLaJI ^j 

.Stag Jlj-iil j^j ^fj (>* jIjlUII c_jL^c^LI <jLfc£U o^j-^j 

4_5tJj^_iIi _ j*L-£ I o j *^ _ (Ji^f £ _ r L-uUlJJl 7-L?eJiJI <_3Jl^_j <— il V" tVI C)\-£ f*J 0-°^ 
4_i_uljJ (jLb I JL^Jj ift^ ( uJ-^iJ 1 c_j LseIlj ^ I » j J j ***> 4j ^j^-jj l_4^<a ^^-J-^l 4_jj Lila_uD I 
JaLJ?,i ill ^_yc \j jl-S Lt_il_>- J* mm i _ rr L-uLLlll 7-L_a=JiJI (jj S >t (^^ c-i Lrt-Tu V I j^J 

. Sociobiology 4^.U"i.>VI Ll^^J^JI Aju Qg-U" ,* <i H ^istJl 

JL2 JjLLo ^l^ { Jjl\ 4\_uIjjJI jLC.Ij-flJl L_al i»"^| JUxJ LoJU£. ( jj^_*1jl1I j>-iJI J>^ 




Juilfl i \ <i fl m (-fl^L^^i **-*-^J f Lm"i I j-4 CjJl>- i^J-H O^J i t3^^ J - u t^^S Lr^ ^ £«<nj 
jJju Jin '"\\ *-uajJl £^Lj *Jj t_/ * J . i— iLie_jLt^flj t _ ;r a^jjjL_lI! jj U" T I SjSLs LcL^j 

(jj-^Jl ^LJaJI fjbu (jrdiJifallj Naturalists <>ut hUH ^ a$ ii^jUa ^jl! cdJls 
^-iLit- "i Wl ^p^jbLLa jru j_a__j^j <jj.i jjj* ^jj^jj-Jb ljJL£ j-iJJI* Biometricians 

^ja_l31j_II ^^i t n ajI ui"*nl Jj-«3J oLjJLjj^LjJI Jjl^ *-j<sj j4_l< n"<S U CjLajuaJI tljjljjj 
lj-iIm ^j^o 0jIa-»»V La (- r , : >-<.uJ (*_xJj_a 3^"^ Ur^I J- jt " D >^ l?-^ J-* 1 ^ (jlj-JLa JL_>. 
t fl'^'J (ji^ Lr"^ CiDuflliU l£Uj /jjU'TI 4_uiafl J>^- U^-^i>^ ^-^ LJ^- 1 <—■ >Liu3LiU 

j-lj^Vl J^fj oLu-^JI jac.» c_>Li_£ ^ ^TV fL*JI ^ j-^> Loju^i ijj-fljJJI 
Theodosius u ^, mWyiji q^jjj '"j-^i-P" ' ^J^ « Genetics & Origin of Species 
4jj^ £>2j 4_c>Uo! j-uilj^ J^UJI ^gUJl 4JsjjIj 4Ia1 ^JJI <«Dobzhansky 

jj_uJI j. in-fc. *.LlJ <L>JLuaJl 4_l^1*J1 SjUI *uJL*LlI 4-l<iU.!I (jjijIjJl! ^ 4 jlmj 

1— t-^^Jj j jT! <J-c: (j^jJq y^S t_iiJJ_U ^yla^-? e_)LnSJI I jla ^ysj *tj-*y£"' »U 0^ 

(^ MY) «May (^La» :LcLlj Lfcj_>tJ^ jjt^'TI 4 j <n nj SLSLljJLI J-L^al n"tl ^Jfel 

«Rensch (jiijjwj (Uii) «Simpson ^jjj mi <w»»j (^ MY) «Hux1ey ^IluSIamj 
4_j_ok. oLol^ mi cdJIs «^a ciuLoljJ jlj i(\\0 *) «Stebbins ^mmmmibj (^ UV) 
3JLc>tj jl>.| wTimofeeff - Ressovsky ^ . c.^^^j _ (-iuap^.u)) SjUIi LuUl ^ 
J^v f^LUI J^»^j (Ji>o ^liJ juj wCheterikov L-a^L^, m<,j» ^gjjU'tl 4>a>LiJI 

.^ 1 n<i >l ^Ujj) !n"i 1 1 (ji_jjv jJ^liJ I (^JLjI {jj^C- jj K" 1 1 4j <>i^ 
tp^JJ I JjJU>- ^3 *jJ La J q,L"u" L<L-^i>o LuJlJI t^jLljvj^ djjj U"rtl CjIj-jJLUIj 
JljJlj^ f jj »j i^i*) 4_LibKJ La 4jI^J ^Micro-evolutions ^jJLuall t M *ljjU"tl ^.^.unj 
J^uuJ LlLlTIj 'Jj^^J l^^JI fj^^ ^4z^l (jr*-"d L3~^ ^ ' "J) 4 j^j<j^"T1 4_Cjxj>JLI ^jji 

pl^jVlj <Macro - evolutions ^j^-11 CjIjjU"11» ^^ . <■" j p^JJI ^jp ( „ « 3j^ *1j U 
L^_fll_>Jj 4_ju« ^0" ^ Ij I j l.jS L^^LU^! (j-tu-uJ-U fj-t!l (j^. cJiJlicj 1 a*'^ 4-j_djLiJ1 

JLaJ^ .4JlC Cjjjiaj (^JJI fjUl '-^i (jr*""^ L?"^' L ^ - ^ tly C^ 1 4 jrtj'nn" 4^j-c^BiXJ 




U^qJcljjlJI 

rjAjJ! 3jiLil juj_4 ^iit J^->j o^ <J* u^-N ' Paleontologists ^_j_aL^l »1 olr 
La * m <»; Saltationism (jjj-LxJI j-aJill S^SLiJ ^> m <» rr 1 a IjJL^ Jj ( 4_ajjijl jJI 

^JJJ Lltl_iL>JI J Cjlj_^_dJl 3j-JL^ jjja ^ J * j ' ' ^ **< 1 1 CjLcj) «_>J,1 tJ^-J njfc^"^ > 
^y£ 4-ijlj <i"i < o 2f lj J mi 1 < ii"rll 3jJJ Xj« iLinJI lIju^JLiu-U Ju£. Luoj-Lea^. f5jij_fl All 
j J '^L>- J I J jc— t-u ^,3 (j-oiLLlI (J^iL-*J j1_j_j__cI (jrJ-ll (jj-l (j-^» J jjl^~ll *-^->ljl <-"— * 

.Incompleteness of Fossil Record 

Hjjjy ' " -t-<>-t-u» JjL>. t m^jj U"i 1 1 j_d_flJI 3j£j9^ t-jJl_jlII 3j^j9 ^l M-flLuaVLj 

^J-iljLtjJl ^1 4j^_JjJlJl <£.J_lj| (jLJS t4^.ilJLjElLd J^i^ 1 glffcj \jj>- Oj-JL.LU.%1 1 -ilj-3l 

Biotic L;t ^jJ^_l ; l!I (jjljjJI ^j^'kj \ <vng"mij jjj-^jj (Jj^>o ^j -ilj-s^l <_yaL *-2JLi 
^ QjlyUI A jlr jL£ 1 o r i^llic-rt 3 jj) <^ ^^ ^° L> J "' ^ i£'^\ Equilibrium 

^^Lj ^L>. ( Llx-SIjjJ Cj1^_ljujJ1 (^*-^ Jl»Ij-jj t_fJLJIi jl^£lLij t 4_ilu3 2 1 3^..„tJ*i-«J 1 
La ^_A I J_A^ v^y-aL-aJI f j-til ^j-C jj-A nl" -Te— c a j j, mi til .ilj-M J^ 4. j 3 tJj^J J J > 

jiLaiJI < rtt^j jL^$ ( Quantum Evolution ^taSJI jjU"<!1 «oj <» j <i <»» o\ o <<,! 

^ylitJ Jl2^ (jJJj ^jLl s^Lbj j4jjjlaj]l Cjljn 7i\\ Ij&i ^\ 9j->-J 4JL ^IjJ! Iju* 



CjJlxS ^-jJlj I, ^ J 11 3jL!u if I J"'^ ' ■ '■ ^yJ-II < -*TtSJ I 4jLuJLu V, (*ILJ C_lLa_£.l /_3 

cli^LaJJl ^)_l< 11 <i"il 3jtj^ is>]\ CJJuljj i <L_u j \j 1 jJ 1 4 j "wj^Ctil d <>t a! it I *;IjV1 
4_AJ_iIi_j<s ^1 t3j, j (Tu-tJl (J^L ^ya 4_»jL 3^_ALLa ' ^ ^ '^J.* ijlj-^l ^ UJ ' ^ ^ 
d> I j^xJLTJ 1 JljjJl_>. cLl3 1 ^3 d(-<a-i Ci\ jl <i r,j Cjj^>» *_il_£ij ^j^a ^__iIuLi_jo ^JN mi) 

(Jj^-j (j\ «Gi iiu ^j-o ^ j i.k, rt "< n ljub (Jjl_a (jl Li.oj. (^ -%>^ tMyj M „t i^itl <Ljij) l^"< 1 1 

u1>jJljcj rc-CJJI dlij 4_ujjIjlJI 5 j ^jJ-Hl Cr ic 1 ^ j ^ Ij ^,111 d-LiJI J>LLi 
dJJ j jjfc JL_lj>.jJI tfjLLw ^jV t^ olr j^^j-4 «LI (j^JJ (*^j J-*L9 * ^^JLl? * djlj-a-3 

■iLgJLr^l i^SUj ^1 ^LL*_J1 Vj Jj i*\$ orj ^jL^V 4_AJ!yL11 CjLISL^V' 



4jj)a<^a.a (4_ujijljJ1 ^vjJuil J33* CjL^.hTuJI ^jJlI Mjv do-^^l ^Oi aLc Ly 3 
4__uajljJI jjuojljLja al o i.u\ La ^j l£-S>* (jr^O ^ -^4-?^ ^ gL-jj^-lII 3_sLcj Cil jU f <j1 

(JJ9 J j"'^ (^^ (J-^J-X-*^ t-fl-UI^ t V Lju-LiZ I trim jl I "if VI I jLjb LjLxbj jj LJl 'CJ^J 

<j^$ ij-jJsLwl ^1 <a ir aL^JLaI 3j^j ^^^ L^-Ljo *Jjj La Lu3^_uaj>-^ < 3 j j ■*.! l j_&1^aiaj| 
Lg-iLi jJl-lj /jjJlH ^j-AJI <jj>^^jJi uliljwjJulilj 3_ijJLiJj Cjl,aJL>Jl 4JN i^o I -p ^ i ^ * 
L-.<-i— (-u.> 4-Ijj^jlU jjL_cujl11 ^^ ajj (jt^II) Cj1Jj,.>JI /CjJaJIl 3jL_cj '"'' ^ i * ** ' " « J * * 

03-* u- 6 lO-^ ^i).^" ^j^JLa-"ir.u.a l ^'CLLi\ 4-c.j^uj ?r o < <n «Mechanism 4_JI» uiiLL^ 

<U 7r <l-t.uJ i 1 Jl_tJu>. Lu-LJV 1L^<1 t C : 1 ( n"i\ 1 ^2 ^ <lSl JLl^-I 3Jl*J ^* J. <_)LitlLJ ^1 

^^ 4\jt>£i ^JlII i^-oiljJI jLiJuVl 4J ^2^0 4jvj^ (j^I jLajJ^Ij tLiuJI j\j o"((iLi 

.(^jj^LvVI Ja^intl ^JJ 3JUJ^ iflLlal J^iJ 



ti 



"-ill 






1 



a, t nj ^JJIj <«Speciational Evolution ^yujJu j>L_3» <l_Lj 4<i <^»j (_^Uj ^ JJI 

aJ <_--lIij ' W^i jL^u-W (_£jjj__ll1 j!j, <i" < nVl l_jIj_1__ 5j-a_* (___!! aL___'_n Cifllj <Ul 
j>j_*-i-jl La (__Jj l__4>j|j___ LajJLc ufeji j f n <r*i ljr J& CjLLlaJ I rcJL«-) QJ?'» "*' '"'U (3^3^ 

_>« *-_Uj V <ul l_£j__ju (^JJI ^Normalizing Selection D t j i UT1 ___l__i____JVI 
^La l-iu^Jj ijj>-VI 1 ^<^ *s (jj-i ij- 4 jjL____J1 (j^t^ <___- <Uu^_<ju cjlj^Laj cjjjl>. 

. Jajl^iJl J^j t _ ;r Lo. J^ ^ 

Jj_>-^il (jyic \$ia jji-t" <-UJ (j^Ji J^ljIaJLl ^J^L^ ^P^jVI ^-l^- 3Lu>J1 TtJjLjJ 

jfO^o jru U J-Ljuu (l>^w«j o_p- t Early Cambrian L gj-u£J\ 4_j1ojj Precambrian 
.ijLc ^^a^Ljj 1 aSLikj .Paleozoic ^jjj-JLJI j i^ *\\ ^jIjlj JJLa J^J^>- tU<i\ ^1 

jH t-La_)lj-ll,l ^jJu-aH oj^>^^ L^ 1 **-^I ^J-*-"' ^° ^ d J ^ vH 3 ^ Lr-^' 'J^ 1 -^ ^ o J-^ 

.jjiniTl LT^^La J.JC frlrtjit L^IaI (^JJI (^jljlll dajljIiJl 

^ j!l^l (ji^. 4nlf La o«jUj jl^IjJI urj^l u^ Qr^*-^> tPleiotropic ^tJl S^julLo 
polygenic ^jbJIjjt" a ^j^l^U .U^'tl cjlJ^£La ^b«a ^jLa JjJLLjj i4j^^a 2l1uo 

,^jlj_3 1 flUVt 4_j^ ♦ i^Tl t j_jo jL^ (jjj njij^VI 4 jjwLJI fjji ^\ V.ViVI Jxlj-c 

CjLd_juaJ! (jflc /C^jl— i-ijljj ^j^-i^a-Sj 4_j^-j1 mi t It 4j|jjJLi ^U,.u-<^J,1 ^l^)t a (Jlj La^ 




Snntfinll CillitSJI jqbj :6uuuuuJI SJUjuiI 

Evolutionary ^j^U" T1 jtj 5 -. ...VI Ji_>i ) Jj ( ^VI <£LjI m, "11^ 5,\ a «U j^ljIaJI 
U^ > 'm y\\ JjiLtUI ^^k. 4 j i^<"m ^ ^j^ jl£j (4j_u^j.HI tlsLftjVI <^jLoj Stasis 



<4Jjj tjr ^jl ^JLj^j i£j)". Lij-o ^jjl ^JLj^Sj 'j>j)"i.i <i a ^ya - tl-jjULJI I JL4J <Ljj3ulLU 4-LajVI 
/yi ufcj_J_C-5 Ljj_lTi5Lj1 ^LfljjL) Uju 4jJuc.Lu2.jj1 L^ls-lj-ja cJj_LLre_ja ,_J3 ^L"L» " a 
^Jj f4_o_u (jj-_iLa i _ T -oll (j-« ji < ii »l j "»*a1 (CjL-C CjjI lm (jj-IjI) l£>^ *— j W-*' 1 -^ 

CjI j i^l i^j i<~t * "1 II 5j_j_>. Sl^j «ij^>-^j LfcL^ >. j_i <i Tt (jyjJI l£j-^' *— *' J ^ J ^ **~ 

oU<nt7>. f.L2jjL) Ijj^j i Organelles a_l>q3 !>Lj j>7i .j < « cjIj <nr j »1 ^rj cjLajjj^oj^ 

CjLI^_lj*J1^ CjLjLljjI 4_jjj_<j j^l (4_tL>ijM CjIjl_l3*j1| LLlihj^jjM 4_u^_js ^j-o ^J-aJI 
^j_a Cju1^_j_>iJ1 ^Lajjuj ij-ajul f-^JJ-J I ^ m ^ (ftJJ (JiJI 4 <^> <^t V" U tLua_C VI Cj'jli 
CjI jjrtill 4_c^.j Cx^o (_>Iu-*J ^1 EctOtheriTIS (^jl^^JI /njl^nfl CjL_L>.jLi^ ^Jj-a 

Bndotherms ^IjJI ^jlJI oIjj ^h>-« ^| (< n-wljjJlj dJI o m^l^ cjL_uLaj_JI 

7_JjLj ^^ C-_<J (^^J-1 _1) I J_L___I I i>JU_ (_--£■ AJL-U-I ^__j1 (ji-L-J (J I L--T (J-*^ tj-^ 

kaJl-oj)) 4 <iK ^ < tt LjJljJLjo ^^^-ic cJi^^-jiJ 4jL^>.VI ^jl S^^oj^I ^jJui 3l_j_^>J1 
6j$j-)u3 4_d_j_a^>J1 ^^^3 j_A ^-l-ulTlI I 1 Juk (jjua (JL3 dUj ^-«J - L^jj} ^ <^l ■ ' 1 j ^ 
i^^ jjox^LlllI 5^ <yu LiJ j-lxiJL I jj*^I 4 i<^fic^: <jV * ^^yAj-iiaJ 1 c-j li&Hj V I 1^-<Ci ^ 
^l^Vl Lal^ LJJjWn^ a.u'II Lal I^jrUjI J^o JL>-I^ Jl VI ^JJJ ^jJ t-jUtlJVI 

.cJIj JjJuJ JL«ijjv1 ^j 




La (jiaa_ij 3l_j_>JI T^jjIj j-J-C- cZjLijISLII Cj^_ILcl (_yJJi CjIj-jJlIIi 4_j_j_JuJ ^jS-gjj 
CjLj-C ^j^o <CuJu>Jl jj-LaJI tIxSt_L-L£D ) tl*jj>- < 4_j_£. LLuaJi <L-l^JllH <JL3tjo ^& CjJLssj 
.4_Ll^ VO j_La 4 jlr CjjL£ 1 o C jm -ar "i H jj^t 4-L^jJLl 4-JXjjJI 4JljJ> ^^Ic t-Jj^jJi 

jjjaU (Jj] JjjLJfcHj! jJLsOjj iCjluULutuStjU) <J^-C {^yi^- p-JU^U (J-Oj->- j-& t v <-u.uJ I t^-^3 

(_y9j iCjbjJtJl oJJb fj\ <j fil 1 1\[ BJjIjjI! CjL>.LlL>.VI 4_ajJj (jyl^- (j-u^LUll 4£j_x/j ^^ 

£y* ^V 1Jl-A ^ (J^° ^i .*—li >■ YlVlj ^i j "II C-JsLjU J-A^ it*H Ml J 11 ^JjljJl 

^1 je-jJl T lII j-A^ — gLiujVI <j-u (jjk"i l^fc-i jjjjLLJI ^jja 1j-_iJl^ £)1 c—uj—iJi (j^>J 

tcjjLjJI ^ i r ufcjjiaj CjIjI ,-,u_qj i4_iLL>JLl CjLJjISJI flj-il 1— >■"«.' a tuIsj-j (j?-^ 
lLUJ L^j .1^ <^ij 4jlj9(j 4JLjJL>. gLnJjVI (jl ?r..,j,'> rgp .(jlaj^l Ly i£. 5lj tII JjjiaJI 
Lj j " *C j II ) CjLljI£JI <_yj->f OS 1 ', *S ^J "'^ <— >Lj^ "' mi a ^^3 Tc-tbljjM Cj^Lo-111 

j-c£Lj 1UVJ1 (j-^ij t(jl «.ujyi-a ^-ij-i-tiil cijLilj_i_>JI) LkLajl jru^ (l"< moj^JIj 

(j.^'wju L>j ^yl^. LjJ ju «(jjjl-i» 1 #Kj & ^^j (j?^^ tL«-j-)VI Sj^se-ti (_yl^- jj l^" T 1 
CjLoL^ (j^a i_3j_ *_j Vji isr ^^\ ur-^3 (l$3^\ *— J ^H^ kJ ^ ) ) WjH-^-^^ . A J ^ <i 1 1 Ijla 

(j^JujJI (jjfl (j^J^m uibVl (^Jljo ^Ir JJ-I^J jijj (jjo <~i j rtj JLS ( LjJcjjIj L^aJt3l^ 
^j_jJI Lj^-L-TiSLi ^yfl gLgU \\ { h mi 1S\ jJ^ trLa_Jj__aj ^^^sjVI (^y-l^- SL_i^>Jl j^<a. ^ J 
4jL_C <_yi3 t_^M_I^I jji UJLfl t^jVl (_yki Cjj^Is Ljj-j,"i<; JjI ^ 1_3>LL->.I 
oLxL-a-LJl (jl da^^Lj cillj Jjj-^J ^LojjVI ^jjO JJ-^ (_^ J ^ i-P-^ ^i till— UaJ! 
jjiallJl ^j- 4 pJ-> ^-^J^ 4 CxjLS L^jLI J-l-tJ (<_i^ilxLuaJjJI t ^".'"j A ' ** ' ^ ' ' "^ ' L*^_-4 J 

i (j i j*CjJ >^ m.j 4 j «>>t'iU CjLuISLII ^ I j j "i ^ j! .U^MJ tJrOJL^Jl (_jrybb Ijlc 
^JLi V! J^t_> LAjjiaJ (j^-I^ t ^ rt j lo j ^j^<^> V*t ^ja I ^ j ^ (j rt J >o L^u (jr^- .' ^ • U 
(_y^ JU>-JJ V . 4ial <<i ,lJJ .^jil J- 3 *- 1 ^ A v ^" (jr^ ^^-^L-^ ?" ^ ' "^ J ^ IjljJLju 







ftmnwlnll OliilSJI johj iKnimll 6_Ul_j/| 

4__u__»^ jj_3_J Lo _}j_>»9 (jA*- ^- l6 J 1 - 1 -'^ 1 ' (1)' l)^-*- 1 *-° lP^J^ U^~ '*'-_"-*"' ?^J-^ 

3Jl_lj La -Jjuvj L «.!Lt--fc.j .((Evolutionary Progress ^jjIoj ^U_jj1 j_jl___» 4JU 

jJjljLi O-JJ---. CjIj,^ t "it 4_lmi a LA 4_fle_UJ «t_sj_i JJ-*J 2 4__>1 '■a-iJ J^-- 1 <<aJl__j)) 4j1 



. ^tji.lall c-jUfcToVl 



at yUil&ll ^ JUfill >l£*J * toll 

3jjjj-i__JL) 4_JLc l_^Jj__j V ^tjjlall c-il Vu^l ^jl «(j_9j!j» ^JjJLo ^>-« L_)^LL__I 

3_i9Ji3__A 5^Ja oj-fuu sj\ VI L'n < <n V tjJLcSJI (__J1 Jjjj-taJl j_a Vj i^jjiaj ajlSj 

'/A\ , *\ <j_<s J-t-->l L £z>\j-Zu\ J-A «4_O^Jl_5_^<i» J1 oJLA cr^- Jt^- 1 l£>^'.5 *4_i______jl 

^ j^-j^jJI <_-_! r<yj-J». ^1\ Evolutionary Lineages 4jjj U"tl cjIj! .nil <j_o 

^jliL ?__j jj_v__11 ^Lq^wVI l j^>\jJcux\ IjlAj -<_p=>j V! j o r ^j^s 4___L_ifcw<i j^j-ac 
Uulj ijl_x_>_ll j_*j JJ---JJ ^L-ujVl t j J o Lljj (j-u-J ^JjljJl jj) U" 1 1 jjLi Lu^lli 
JjujL J, t^\ ^Vl <Jtjj (j 4 ' <--■"" -*—9 Lt"^^ I (} j ^tj-J^t j .lJ" t \ (j^i^ V 4_jJU-__. j_4> 

. l_gJLi_-. ^LSjj^U 4jL____>. V9 ^^ jjj 1 vj-v _/_j j j<_. V (^yjJi lLijI^SjI 
J t^ilt-A^ &&-^> o^jt ~* 4 * du\» 4-*- 1 (Jj - ^ (( ojj' J)> tL)-- 3 o*j jUTl ^-jLit-juVI Lot 

L_J 1 J Jj>- J_X3 ,j_<i (j-OjVI (j--*- Lfl ^JuULJ J_J_LSLJ (JSJ 4__lL___J 4_C___j (J_) (»J-J-» L<JJJ AJJ 

3 j 1 ^ la ^ Jl_>_) £____!! -I3-J-2-I ^j-c JljJl*JI l-JLL^-I <_iijj ^jcij *«La_L__L> tj\S \<i Q a 
4_t iljjJI 1JJ--0 j^Lj jLtCtrvl j_& Ji^jrt It oJLA Jjlj tj-x-jJC^l (jj-H 4jl3iJlJI ^^-SJI 
J^j_o5! i?JLA (j^LjJ ij^ajJullLj 3 a i ^" ,,,t 1 ^ A >^tl jjLjS 4_c.Li-u.iaJ 4_oj^_Jl <Lj_Ll>JI 
U L-a-1J ^jjiaaJt j-j Lt "i 1 1 4_j_j_lL_ (__£lM-----l» <Lj I (_---^ « ^^-i-j-S^-i » 4_J1 j-__i| t_x j__> 

LiLJj J____joj t <(jj_L___U 4JL4JJLI 3juju_«J1 J__l jl_JI _^_j ^ -_i---V "mVI 4 jtr »__u 

Juil _]_C_u^jl tjL-b »J--u-'l CjLoj M'l t 1— A OL-CJ ^LSLi-fc i_l)_Jlj_L_>iJl jjr^*-i -J____t__Sl 
(__3^t uul fjj& \ $'iC A *\~ *>■ * 3jj_l___i ^J-vjVl Cj\ A (s~i rt.-« c_3^1 __1 (^yiJ Cj^__3I jj 

Exoskeleton 4j>j1-- 4_aL__i ^^Vl ax-j-q-^JLI cjlJlj_i_>J c_l-jj_C___ <l_jLjjI____.II 
4-t^U"^! 3j_j___JLl ^ jj? LiDjJ ijLfC^ .Endo skeleton 4_lL^1j 4_aL__._i 4\_uL__Jj 

^jfjn 1 J-__j jjl ^pL^JLl jj-o 7__i — u_>l 3 i (j-G j__j__iSj 1 _^" rj — 4 >JLi (jGLA <___jIj___j 

jjLS i—o-t-ij t ^j Lr__i->-T Id ^JLl-iJIj Cj 1 j j--«-> L-J Ju L£ 4_j4_5__i__> __jL_3a_i*_ja __jl_^l_____J| 

^jj> tj/uL^o jl_w jjL>_) t j__, j<i ill L___Li cj Lli____U 1 ^.^ jL4_>Jt ^^-j^jL^JI (jSLt^JI 

.Crabs j-*--Jl o_jU_>j-__) pljj^ ^5t___>l f**-*-*- ^^1 (J- 4- ^ l5^^ 



its 



LpgJ^uJI 

Interaction JjLUI J^Lilll j-a ^uktl t_jlitIJMJ juiLa cJIj JjoLc oJLi&j 

jJj tjjjLTiIlt 4j^Iaj J^LjjQ <Ji3 t j^a 4_<a_|JL>JI aJufc QJ)^> J-l^Ji^ 1 {jj-lvj \ Jl! I tiJjjl 

Geofroy j^ -ja> c^jLl^ cij^J i > tt ^ ^T "' ^J i4_Jjutl 4-j1jjJ1 jlcIj-Sj 
(j^JaLuJI ^ Lc^j J^LUll Ijua \jj m t* a ^ A) A aLc 4jLaI£* juvf ^ «St.Hilare 

. L^Jb^j 2lL>-j^o ^^ ^i>i<"U (^i^JI f<i^ *i>>*i u^ 1 A^j-^ tjr^ 1 

l_JjJ ^j^jUI ^j^ft tuI p(^^fc_3 (J n « 1 1 lL)Lu>. 4_3j^»b cr"" (^J-^J-^JLJ"^ ' - ^* 
tl^j>-l Lii-JJij t 1 j <Lj to j 4 A 1j V a p'^J' CjUjj>JI (jl < h iii"S! La-S tpjJuJj SJlcLuJLI 

^)I ^j-a /«x.^Jl (jyl^-J %4jjLiaJI u^j^Jail l"<>iJ 3Lj_>JI aLus\^X L^JLbJj ujL^_jud 

t-^—cu-a ^Jk (_^JlJ1 £j? _Llj>JI t la c-*J I ^*\ jfc. ,rJ ?«— ua_rtJ L^Jl J JL_>. ^^yS l_ajSJxJ1 (^^i^- 
(_^j (j-Laj^ ^jJl 4JLit-<Q 3^ j t^f. (J rtTu**) LaJLtC M i-g-^ * i _ ;r *_oiaJ I i-jLaeluVI JoL<iu 
_ilj—fl 21 Cjj_xj i^JLoJI L^Jilaj-o Cj^Llu jjyjJJ <-^Uj ^>C 4_jJHitja 4-u-u ^ys^uun^ 

(^yjJI JLj .-v^l tfjbft J1>U !j j ^> a ^^JLi (jl JL-5U (jilij CjJL_^ JL^ uj! V "*iVI 




ft. Mnwlnll CiIjljISJI jjjbtf ;<Luimll SJjluiI 

^jj^j CjVLqJoJ JJjllj (±u-p> <aV| ^A.LLfl ^-5 AjjjJalj t_j2l 4_u-a^. ^^ 4jj>j£Jl11 
(JS ^jo t^JijiJI (jia-*_>JI oajj—lm £)_<c £lj-_>*I J^Ljj „1 tiT, 4__u_j_>JI Cj L-d-jJj-Iu I 
^juloJI 3j_&LLb) AjalaiU SjJ^Jtl b^L>JI ^^ Lo^gJuLftj Ju£. ^jjj-laLLLa (^oj^j-oj^iT 

_ ^uj jjili (L>L>JI ^ jl^j jj^LiJI ^I^JLxVI >Lt^J"u}U 3). j oil Crossing - over 

JjjljO 3-lLj) {jr* **-?" J-""-i 1 J ♦ Luajl Lu-l>. 4_aJlL>JLl ^jjsLxjkJI ((J-u^LjO Lojjj) t-flVl 
^_y^ «L>-L>o J <t"i tj _ £jjJL» - J^J "■— 'J^^i/^ 4-lLlajI 4jllSjjjI t_3^Ji_>.| <J-)2L<uL>-l 
^LselJlj AjjJJI (>U Luxil Ifllo r JjusI^j (Jj}\ 4ijl_uall £jr l£. 4_u^3 3l>.j iiualjja 

i3jL-L>m 4_U.L>J| CjI fljJjUl' (_>i3JLjJ (Jj-LesLJ (j-O (pJjtJl J q-f LT"^) ^Al^ 3 V ^ ^ ^ ' 

JIJ^uJj ^£. 4Jj) tit o 4\jL>.1 jj^j Lu^-*aj t—jLiejjVl ^2 5j3jll ^^-SJI o JLfc (J^ (JjtJj 
cLlj^VI ^ys JLftSUI SjJLJ ijLfl lLUj *-aj ,ojJLal\ eX$J UI_aJ£. <Qx Ljjiitjl fj JJI 

t_>LitJijVl 3j-*j (j^b ^pJl *:Ll_JJ Fitness 4 j ^.!M ^Tl L^jjJ j-s1>j t>° t^ ^ 

Jlw V 4_uLit_jJVI Sj-dl dJU^J OJ) t "< o"n ^3-jJlII jIj^S^I JJl£. tjL^ ^jj^ t(J tj j t^itl 

I juil 4^cju3 _ Jljju JUv (jJJ _ JljI Jl^ j>LaUl S^aLLJ ^>jdl *LiJl J^ISj (j! 
^LaJlJl : Lwb ( ^ >a ^-^ , lA^Lc 'jLa-.-Ju j^ialJI (((jj^jl J» j t'c\ 4_tjjLtij! ^j^ ^ Jl!( 

^1 ciMiJI IdL^ (ji^ju cdLlA cJlj Us dUi ^j .^tj.UH ^.L^uVlj ^yL^JI 




4ln-w>La *_* i«Unil of selection cjtitjj^l 3jl^j» j^jj^tvttt ^t* al.g ml La SuaLcj 

LaX. LoLaj <— allie-a J[^J JUo j^laTJl JLstx ^^ L^J _ ^alf ^-lu.^ ^S . «3 Ju>.j)) 4_<US ^jl 
^^ Jo ♦ " „i.,gj L^Jl lLUj ^j-0 Ij-u^lj . l.-L.-*.jJjj£L"Tlj »L^ J fltt JL^-Jl (J$ 1 $\a A$ dj 
1 *H <j "1 miU ^jLlSJI Jtj^l : LaLaj (j^-^ 6 ^ lA* J '" Ct^" ^^^^ L?"V JL^"^ CjI hi .flllo 

C-jJa^il ^>-l jfV ts\A l>J-*J 'J^' J' LJ"^ j' ^>-\$ Cf^>- iS J> -^i ^jfi -^ cr^J <-_)UeJuVI 
I4JI ^t'n.J ^ Ua^Jl <^c 4^vl JL3 JJaj V 3A9 ?rlUmll 1 JlA JLqjlL<J JLic UaiJl ^ 

1 jla ^"i >■ *°i llU j *_«« «4_uLitjJVI Sjl^jJ! » ^j-o *tfju « Target of selection ^LaJuVI 

JLjJu>*j (3^*^ ^V oUtiLxuaJLl 2lc.Lu-o ^^ 4J3jJI ^j-4 JU^-U ij^\ 4^L>J! yuuoiZi illLlAj 

jA 4JL^SLj Ji^jaJI jLaTlcI (jy Li JUJL-titiJ! ^AjI^-juo] IjLudIj Jla^ (JJ J ^J. 1 ^ 1 ^ L^l tjj)UrJI 
Jjsju ( _ 7 j]1 Sj^ijSUI 4^ajlMl1 jA Jj-Ail (jf till J ^^ a^1^>.j tL-jUcjj^U ^yjjijjjJI l_3Jl^JI 

.t—tlitL^U j_ijjLX1 4judjju (JL^x^I «JLa-i i^^'J iL^J^L^ (j^* 1 D^?^' 

4 o^ll j^La^JI ^ Jujil 5c < ?tMi<TI ^ JiiaAJI Electrophoresis ^jjh^JI Jj^l 

jc^oj ^j^o •JyJ^' (jr^! t^" 1 ' ^^ iCjIj-ulIII £yn L^j^J1«j Lqj CjLjLlj>J1 (^ajLua->- ^]^£. 
(^-L>JI j 1 "< t"i (jyJ-11 (jr^J^I SjiiJI jLuaJl jlj aj ijjoj iC_iLit_!lJVI 4 jU r ^y^ LajjJ 
JjLjljJLi jjlnltl L.utJ fl t_iL_5tjL<aI ^ ^ "< a .1 rt a ^^^fl (J^J i ^ L*_jlj V I l_3Ju^JI ^Jb 

tjLi>J ^ cH-^l «King ^J^»j «Kimura Ijj ^ j <» J *\ * «Neutral Evolution » 

.((Qjljlj)) 4jj-kuj L*4jAJuj ^ru LuojIju 
Jl <i"i"wl Ji^-^ 4_llljSj j-J-C CjLjLjSLj «CbjL>JI «^>.|jJLI f".lA-^. ^jIjoaJI I JUfc Cj^o 

Jaj ^Ut^MS Uajuk jj^JI ^JJ 4^LJd! (cUU^L g^UI ^Lv Jj) 3^-^j^JI j^r 




JLuoattoJI CjIIjISJI j9h3 t^ufjuuJI SJjuwI 



4_aj ^ "mm 1,1 2Lfcj..g, T J,t ^^lUil £L>tiJI 03^ l^/^ 1 ^JL^I ^ , c ^cUj>JI 
ojufcj *L*_>lj^aV <-ul Wi^H 4 <i j ntl ( U 1 nj " a j^JI J^ol£JL> LljvIj t_jl -V "V^L 

( _ r 3 3j-3ljJLa ^J-C 4_jJLi£j 0LL1-3 lZjI j (J^S 4_Cj-<t^>JU d<_iL£ Ij] LaT , ^£_ij^aJl 
^I^C (j^>^ ^J A 0,5^* O^) 4£.L^>J1 7cJl_L<aJ Lj_ua_ua_5tJ <J-<ulI1 jujj^jj (JjLjljJI 

(^JJ L_a1 i^j <jL_uj}U 4j(niTljj t (^yUI jIjlcI jf *UU1I ^ tS^jH y ^LajdJ 
J^a£j Cj^LkJI ojjb JlLa (_y^j .j^LSIlJlj (j:jLiiij>JI aJlSIII ^Jt> *j^*\ J^Lc- <-dJi 

, 1 1 ( mLLq ({/^Loj^JI t_jLicjjVl» yr, \ In 1 /* a 
dJJj t((£oJJ! <-jlifcJjW (jr Ji.uaj La (Jj^>- 4,j i^irttl oJJb (J^>- (JjL>JI jCLal JuaJj 
( _ ;f J3 « LLajj) "i a» jl <( La-ILlo)) (jLS ^1 I <i S J-l-JJ LjG Ij-_lj_S JLj Jl_>- p^J jj) £V> q] 

I Jl^Jj i?-L>o jjjfl JuJU>Ji f'^J-I' 4_5_S_5cj La f ^J *^j"l «C-j_IJ| (_jl_3tlijl» ?r lW m 4 
cL*_uj jj4 L*j] ajJlJsJI ( _ r l^. JuJl>JI pj-J-JI 3^^ U* ^J-^*- 1 *^J) ' "J Lj (Jl <it"i 1 n Vi 
4_lU_C. 3^wqj . tfJ^Jj - ^-A (^JlII T-LstdJI IjlA t3Li_*JI <iAjua\^ja ( _ r £ i>ji^_3l ?"L>iJ 
,4_oJj_ijV1 4jj-ii3 LlA c-jUtOJ^l JiAJ JLoa^lJ o!^ tiJ-JjJ *jl>3>LI t_jLtil 

jL^ La L?j .((Species Turnover Cr £.^Jj\ Jj^t-Ul)) j? « Species Replacement 

cjI ii i5jj ^~ ^ 1 j-^«^l Ly 1 ^j-d- 4 ^ 5-1 L>. (*Lai Ljl jl^^JH (j-a^ (j-«uju-<jii I 7t il^i^>U 
^IJI ((Macro-evolutions ^j-&1\ 4jjjjU~iTl cj^LoJJI)) jj ^">o ^ i-^U. 4_i^aI 

,4jJjijIjJ1 ^rulj^JI 411^ c<j>u ajj L^Ji ( _ ;T ^ <J1j^>- ^ 



«lLO.Wilson t j_« J J^» L-fl_tJb {j* o\$1jA\ I jl-^j c->l " < >^la ^ 'Wo aU ^ 

L_>.^Jj_lj aIij j^^jjjJl <_jV1j tgU_cl <i"i^Jl Cj 1 j-tTar>J I l£]jJ_<_u tjr tjujL j^l JL>-1 

^vu-l^SU 5 1 tx;tl 5 uiljjJI» 4JL_» 4Jaj—c ^JJI i Sociobiology c->L,t— ^-"l.-->.U 




Lp^JifcuJI 

4_J> La ^1 ajaLiVLj .«4_3^ 4_pJ| CjLSKU ^Ul^V! cdal^U ^^lJI 
L«-fl ^j <S t j-pl LaLgTiAl 0jJaj ^^^3 ^.^elLt-uJ (jyjJl <—)L-uljJu! & JlA 4_j_a«Al (j_a 4oJj 
J^a* l^I>^' Lr^ 4_L>-L J j tTjLflM^ jliit t_jLl5JI I ju* j-*1J ^jLs icdl Jul ^^ 4j£V 

jjl^>a ^ 4JSL1X1 «Ruse jjjj» <ui]J^a 4.u3 JjLLi t \W\ aLc fj^XjJLI I jjt 

. 4-jj2.L<Cl>.V' Cjul^a_L>Ji lIjLjS^Ljij jjSI LaLaZLAl ^^^ ^J ' ' * ^" "*■ * 



-Jf (Mil 



^1 J|j_*-jj ^jl t.ixjVI (jLii 1 Lse-x-Se-L^ <jl_S jJ 4J1 ^j-CJLj (_£ 1^-11 Ijuk 4_cj) <■--> ^ 
«<j_uJj» ^ ^ j '^ (j-^ ^^duLLll <J^3 tCjl m. ^Jl 4 jlfl \ L^a t— aj v ^o-i (J-0— «3 4j| _}j^se_>a 
<jj-l9j-4 ^jjjJU>Ju QJ-^-^J-Jj) j..J 1 J .j) ■» nl I Juk ^^4^- J^*-"**' * JJ- 4 ^ ' (j^ OJ-*"^ 
4— /ajS m„fl £j\ tn)z\ CjL^jvj-J ^i t^« ^ q) ^-Aj ^uJlJlJI t_g»\ jlaJTJl ^[>j1 a ~~ tj ** 
. .ij-aJL) Jiij_>Jll ^^LaoJI ((t-LJLIm 4jL>*j 4_uljjJ1 JjqIjjlII <^rt_> (J^LalJI <Luast*J 

P^jji ^j 4.^ i < ii (_^jlJi 4_4_aij i_Laj>ji j^Su \ ^v^ aLc ^^ «jjjj» <sj^ ^^'^ ^j 

j-iHj (jyjJ' *# ' "^ ' *Lijj-LaJL) (( 4_^>.^J jjjj I jjaa-jVI)) j_uju (J-ojLLjjjjj tHjj-ciJj)) 4_i3 
LoJblj-i tiilli »_aj (CjLbj-uaj (JjO AjjI^j^kJI Cj\juC(>JH ^^ jjJU La JSJ JL>JLI I 3lA 

^jX.Lc-IjwVI jljUaJI till J cjLt£j_LJI qjh fj\ ^1 SjLi^l ^>*^a LaLcU ^La.c.1 jLa 

«L_uljjL_tJl ^L-Tl a, L4JL03 iCjL_cl — a_^>Jl {J? 1\ f.\ a_"nl 4_j_C L_a— >J I 3j T ^ ^ O -4 

.U>j_i£.j SL^^iSfl cjI^MjlIIj i njtVt jlj">-lj ^Altruism jIIj^Ij Aggressiveness 
4jvjj ^ j^jjLiII LaI jj^i 4Umi\1 Jiul Lgjlj t (<Un> (jjj>fl laj Lajj Jj) ^1>^VI 

_ j-t«Lui j-;i^ (Ji^*^ J' ^>*-"Lja Lai _ 4JjuaIL4 (jy^ /<u l j- <1 J 'fj^ ( _ r L-uLuJI ^-L*_Lli 
jjyjtil CjLcjjlIdjJLI 4jJ^JL5c_o ^-1^ 1 <n j 1 1 1 13 J .«_M*1jJI 4w0j^i_4J (jr uil>J1 c_lL3tjJ2[lj 




<LuAJttoJI OLul&JI jahj ;<V nimll SJjuujI 

4_j_3 >-Sl>u ^-ij-S jrU JjLajJLI j£.LilJI ^ fjj ^| : JIjo CjVjI , h ~A\ £\y\ J£ 

^tjtisjj 4_Ll1 ^ ((^IjJl ^^^ JUJL_tL (__9^L_i» »_Lk>j_j<s Cj L *_<a "*i >J, 1 1 i.y^}^xj pie. 
r-jjf (^jJJIj) JL->H I J-A ^3 ^U <i tt ilal mi <H ^jj /ok ♦ c jl ^ <rj , ti \\ 

I ^ 1 a ,a<-(-co (qJ (%^jt ^j£- < rr i n Sj a^jLjlIS tt ff < stT\ (jl jJj ij4_luV1 IJufc fig i ii ml (_ 3 -l^ 

Lg-aj 4-n.o i . 4jjjin"in 4j^IaJJI 4_*_^lj^o ^Jl 4_j_jj^_>J| Ljj>. jJ j_j_J ' <dc dj1jl_>o! 
4jjJoj (JjJljlj aIL>u CjIjL^oVI <?JlA ^jLj ^fj _i_ijJlj (JLjjx^i (j^axj ^^ wS^jL^i 

^* J.'^ 1 ^ <_)LitJjV! 3jiJ_) ^^3 4-jLgjJI ^^y^ ( ^ < i ^1 (_^ij_oj 4_Lflj-ju« CjIj— uu jj-o (JL>Jkl 

Lo^^J^laJI <uUal xjjiu5tl (Q_!a£,I ^^1^-1""^ i4_uj^lj 4 tjjU cjIIs La>jl fie I ^j^Lcj (<u (j-^j 

: iJJ Jt) JaLaJ oXj (^5 jjlajJI 4_J-$jJ 4 i (.ii.itLj 4-uwfcl "sLujj-^JI 

jj$> i-«J|j t JUJL_>JI ^jjlSUI £.Li_] SjiLo 4jI JLj j-4 (J-u-lI (^ri-t-^JI X-^Lj^^-JI ,jl _ ^ 
^Jl CjIjI—J/VL^ t Jl_>.1j <>L>»jI jJ CjLujjij_J1 ^j 4jjjjJI ^jI^LftJvjl ^_« (^jj-LaJI 

LaLSjf ^jJJ LfclJ^f ^ 4 j i>i t "t.1 oLLjISLII y-j »,-^. _ V .^jjiJI (j^i <i ->J1 J! 

••Ulj^-^JI CjLJVI ^t\* a ^_y^ i >'^y jj-i «LljIjjJI 5j n <",it) ^^ i^g'^ (J- 11 ^ t4_gj|. <^i"( a 




• MAC JiJft . . .«M*f wUrtt 

1 u t . ,.[ S^JbLti (JSJ q\ C<^l>. tjjIaliJi <Luaju jj.1 «*< j La L^J-a «LLolitJj <4_c*.jJ^jJ| 
ji tc-jLreILi^( *^a 4_fl_>LuaJll <J*-£- ^.sLuaj tiJLlj 4_liLol ^^J jSJuulj (_£j-^-lj ^O^ 

^yJLlIljij <LgJ 4-j ->.! i,fll,l 4-lSwJi.U SjuLc 4. » j iU T I'm j' q Oi-S? iSj-^L^JI J_tjjL>. 
I jl Ls jljjaS llUIi 4J!uil tj-jsj i 4 _P3^<jJl1I3 ^^1 r.tl 4^1 m< 4_lljlj L^L** ^^ LL*.L>o 

4_uji^_^j_xjl^JI 4 j j ^jJUl SjLcIj i Polyploidy 4 j aj_L^j-flj^iJI CjLcj-4_>JI! 

^yli-^JI <U<titl ^ S^ijII J*1^_*J1 ^jja dUj^ti-j i Chromosomal Reconstruction 
i^JJl r-j^j^/l *-a L^-aIjj ^flij V t_aMi>-^l tJLA ^l^ (jjj J <f'»j jU (_a}ll^3 

^0 4_jju (jl 1 ijlr ^JJl (_>jojJJ1j .p-I^Jal (Jj-dIj jj) U" T I 4_iLa-«J «tjjjl^)) <Lg_4-ua 








a^LlJI fj^-fl j-^-^f j-* Ecology 4JLj_jJ! ^cir. 

JIjLlLj (JJJlII pistil 4JLi cL-4Jj^jlJ ^jyi^ j)J t q-Jr a 

4JL_i 4 h <^j 1 o r \j j.-i-*." pA^l) «Haeckel 

uIjMj Juu <Jli-jJ Lo 4j£sJj .«4jt_LiiaJl tlx-u (jjj-*-*''* 

jjfc ((^^^^vjJj^LjIw 4 q\\s 4 j ?♦ i I a (jl» : 4J j 9 

j j ^ jl ^jl £ Uj lo C 4_j tlaj >JLl lLu-u^JLj 

4_*jSL9 .^_«iL_po ^-*£- jl w >-*-"'-^ j0 (J^-*-**^3 'l£j <^ c 



.«SjL)jL£. 




uLp^Jg^uJI 



.^jjIUI \±q! U^V ^l£ 3 null cjLuIjjJL 4u*[\ cj^UJLIj cjLx^>JI a uj < ,.b 



^jjLajl 4-jjj1jJj «£>jij)>j "^j"J J*^ ^ J '^^ ^_y!L>.j ((^jtL^jll»j)l^^uj|))^ tstc JlLo 
^ic lL)1 Jul 4_*_ulaJI j_tt<jl J J ""* **'*..' ^3 'Cr^r*^^ *_iLLa]| 1^ jlf. c-JLu ( _ ;r *-j_LLaJ 1 
CjL^JijJI jjjj>~jSi..7>y^ CjIjjLSJLI (JjJlSjlj LtlaJl i^JL^ (Jj <f«^jl J-Al_*ii_a ^Jj. 



t-uJ 



4 jL-'W^J^JJuVl d*jL^ it( J-J>- _ f J .Ja.,f «— uLllI (j_« JjVI ( fT Ir^lfij J Ml .C ^j-joLllJI 

( _ 3 il (jfj-X) Lq (J £ a\ Je— x-li,i 2fl L-ALjiiaJLLcJ ^-ftj 4-jjjj^V pj ^' ^ fl CjI J ^JuL-uJl 

Jrt Uutlj i^^lj-^aVL^) ^LLill jJjalj-C^ J mi fll ^^ <Uc>j— dJJ Zj. Vv II jrU (jjjlj-llj 

«- ** tap 

.((W.Kirby^l^j^ ^i»j «W.Paley ^L ^Jj»^ wq^J'J^' ^^^ ^ < .■< *! c^Jl^ 

Li-.j-4A(j Lgj^jS Cjjljjl ^^Jl i^L-jjLalaJJ jJj^-Liil 7r r (i *°i\j t4j^SLdJ1 4jj K j i it (j t j j ]n 11 

CjL^UIII jl_ij_i.lj . ul j Ti "■Vlj (_uJj^fc-HJlj 4jjL2il (-iills (j^j O^Lual (Jj a.fH^-^Jlj 
IjjLLo 4j_ljJI aIc CjLa^lLa (jr JU_jIaJI wj^bJl c-cou^1 ^jl^jVi tfJub^J3l^Jj .4^_LtjtiAlfl 
aIc ^1 ^ISuj-jLill ^L>«jV1 jjj-j^- Juj*jj >4jj)j)U*<Hj 4JISj^_uiJI : (ju-m-uj ^j\jJbX<u 

^ 4„ "( ^j ((Alexander Humboldt cJj > o a ^jJa jJlJ^uSJI j .Vi I o,t ;r ^ A • o 

(J& *&**ljla JjaU^ *jlj^>JI ^jjJ j^jjt-a^ 4j<i fti 1 jUt^ ilIjIjLJlU 4_jj_j_aJI L^IjJL>JI 
aLj-uj CjjLfc)) j-tlj JljIjJI (J-*^l 1,^1 Ijljlalj iLtxjiljj LlS^I ^juuai»JI »1U»II 2Lflli^ 

^Lu iilalo ^ 5u3LlH1 jLLUI qc V&\jju>. \jxuj-A \K\i j»Lc ^ ((HartMerriain 

lLUj j^yJS ^j i>> ^1 ^LLaJtJl jL*->jl <j\ dL -£-2 ^^ ^JJ±)^\ L^\ ° ^ Ur* J^"*-J '"'^>^ 
CjLuJI 4_i^IjJLv j^x/j!^ (_j!j tfLsoVl I Jub x-o Lj_J/Laj^ .3jIj^>JI ^1 J->-lj 3 nU'tU 




?6uuuJI pic l&>jhj uU'jLuu ^1 

jjjU^ ijr £ j^j— ill ojjT jjjjjL^j |JU , i 5 a i 4-jj jiaCt! 1 t_<- A JJ> 4.i iu *<JL) I fll 

t_^j " r I j Teleology ^LiJI j^LoJI Kuij'-^' o^L) 4 ' " *" <-'3>ll <y9j .Sjjl^JU 

y-lfl Ul I J-A (jr J£,j . LkjjLi-Cj CjLoI£L!1 fl^jl ^j ma jj^_Sj ^^ 4j3j1 i^ili jjJLi 

O I j—lJLjJ I ?t,j a> (J.O ifuJil 4 i l\ \ I ^cLi 3^_) 1 _} c<*.ui"i I « <jjj I -i » JUu) £>-* 
1I&4J £_* AjtjJllI _>>JI <>jL£J1 Lrri-^ Lr^' ^-f-^i-^ J? J " ■ < * ^ J 4-u^yLJl 

ij£L*ii_LI ojjb ^j ^ * ; j i4_ L-L-Jl f 1 i ^ a Lo-Ttjfc 1 Sj^Ij r-jL>. 4_*_al^ ic-uj^-a 

3jJi£LSI aJUfe JLj>*^j lib LI)) :_JlL>» rfl (j <^> *) Cj^JI .<,4i1 (J^L>. <j-a 1 <j n* i^-i (J-LaJ 

4_x^_j_-lL=J I jjl^JLI cjLijLSJ! ojjb ^-<-tjl ?i "m t a. j *C»j ((ScjLLjLSLJI plj->1 _j-4 

I j m ul 5j„S" >,it <n 4_u_iaJ ( Jo L-ti j 2 I piTi * a (jlaJ I J U, »J (O 1 ^Jj > L*-t£ 4_>- LjlJ, 1 

4-j.^.jJj^.j <.n tin (_^-ia_i Ljua_^J 1 Ljs))J . « S 4_j_S-j^_j_*aJ I (J-cl^-jJl a) 4j j j >il 
Ja-LjjjJl jljO ajIjJjJI pJ-jJI JljJa jf ^ti^j ___yJ.I1 4_j_>»^J^^ jjJL I j 4-j-Sj-L<J|j 

. (( S L^j tUj^t, 1 



ol^Vl 4_lu fci^. :CjLcLLa^ 4jMj ^J cLuJl^JI <LuJ| ^iiC ^j mrt't 0^^ 
^jljfcL->Jl f.\ <j\c q\£ J^SJj ijjLuUlII J I Cj Lt-^jse-i 1 1 «lLu f«-^J p^*^' **-4^ 1*^3 
CjLjJJI ci <^lr tjL^ 1 «i ijj i^LUIj JjVl _>UL.laJLJl Jl?L_JL-a (jyLc. ^jj^-^j 

jljkI «Harper j-_jjLa>» oLf? L«*j>ij tcjl t..» "^Jltt 4_Lu ULtiaJs ^yl^. <jj^-i^j 

j^yic 4_j_j_u jJliLii-jo 4-j_uljjJ LjJi <^j CjL_jlIJ1 »1 olr _ _Jjl __>SLj aJ _j1 _ ^JjIjI 

cH^ d)^!i *o^JJ^' *^Uic ^yJLi \j^. ) ^VV ^^ c^jI^ ^1 i£jj&\ ^"mia 

4lj-Jl 4_«jj1j-i (j-^- 4-aJbitj«i _ l^loyo c _ =r 3 _ 4jjLjJ1 4 lijJI 4_i_olj-i O-lljLo t^j^l 
^^ylc i J^-jvj L_jJ OJ&! -*\^£ ^-^ L^^-^^ ^— 1 ^H^^J j-La^aJ! 4_l_u Lo| . 4_u I j_ij>J I 

♦ ^j-uV! I Jufc C^>o JsVl 




CiLp^J^uJI 

4_uulj.i (jyl^- ^-tiu-c x-uuLJl (jj-SJI ^jjo ^^jLLJI <_i-u2u-J1 ^^^ 4 ^ j.jTI ^Lcic ^LflJLAl 
i Jjl\ ^^alj-jJlj t43L>Lj"L>.l t _ y ji3 ^jylll ->J^^ ^j<itiUTl lIiIj j tit 4JU_>o 4->j.ij 

t^jftjii?! oLuJIj QjTQ^J t^l.jlll JdLxjxill : I4JJJJ i<xujj 4_cjj £>_* jljJsV! (jr^Lj 

« 4_ljjj I Jl) I » J JjJu_±_j<s (jjl ^JLaLitj (J^jfcj La ilrtj <^tu j_<k IJUfej ... f.\ aVmsi*] 
jjjJu f»J-Sj t_£jJI j-A ^Li^Jlj (_^u^_lJJ! 4_uLuiJ t.Vvj "hU <-H < a*jJ 1 j^J <^'<-t'»- 
oUajJa-o (j_a JJj-iJI ^^1 L-« <J-^ *Lf %, ~ .'^^ <— j! --TtTuVI 4 jlo f (^ ^m jOjJ) 

. 4_j < U j ■>. 1 1 tUtnjJl ft->a ^yiiUI 4is^Lc. <Lc.LxuaJ 



S^-4-ui.tH 4_j_>-jJj r iJ)) L-iiaj| ^ 4-< «.ij 1 4 1 j t n aLc ^>s ^LjJI ^j-j-mJU (JLqJj 

Local Population 4-iL>JLI 3ju_Ji*J1 ^& 4\n,\ji ^ju^^aJ* m Population Biology 

(j^irtftl jl ojLj^JI Cj^Julaj (SjJjt-A 4_p-lx^<i dJu>wj ^^ jl^32f I JJL£.) 3j.j-lu »J 1 
^jJiliJ 4-atjlj jl rCjLtSjJljl 5j2jJI oVjUc«) ^yuJd (jSLjoJ ^Ij-t^ L^jjJuu (jyjJl 

rr 1 u t \ 4_i_ujJu<i SL-tiiJj LiSlj^a (jLS 4J| C J? i'uXj ^JL>JLl 1 JUb 7t_ijlj 4-ftjLZLdj 

lj-IiJ^_fl .u_ 3»j «R. Pearl Jt^-^j .j» <Jj-^» <:1-o ml 1 ^ i '°\ c<_«JL ^jUl (jr juDLjJ( 
^ ^Jl g rL lj <i ^ mi? o^? 1 ^^ *«A.J.LOTKA I^jjJ ^ . !»j «v.Volterra. 




TS'imII pic !&>jhi uU p 9Luul! ,3*1 

mm 

^yX 4 i (. l ,i.."JL> dUj (jja ^cJfc^/ij ,4_j_J3 SjjJJLl (J-aIj-jlJI^ jjLJu-jlJI j-oj 4_^1j_1 
4_jj 1 jj -j. >J 1 djl — * cJL^>JL' £j£. j, <~t. S 1 o j_A 4_j i—j— Jl djl i_uIjJlII ^jjujL^-i 

i« Charles Elton <>J| JJjLij)) J «<jIj,i.-k]I ^1jj» t_>L^ tj* <>> L^jLj-sI nV<qij 

4_jJ_lj>«JI Cj I >_j_«J1j I C<1 o A I L^J] C.c-lj>- ;<* J ^ * tZu_>Li t^jj) j i^UjJI (j i&j>. L*_uJL 1 

L^JjJjljo S^j..!^! »TI cjjlJLs «j tj-^^ .3jlj>-IjJI cj, \,„u±.*J\ ^IjJai ^j-u *sJij (j^t 

*_iJaj (jl (-j-^^eJ ij^lJl 4,-l m < 1 1 tljLi-uljjJI (jr 3 Lfcj^flljj L-jLjwljJl (jLSj^l *Ufc| 



(^UaJV JUXM : Niche irUI 

J . oTt-mJ Jf-ij-ix) £jjs Cj^jlC *—a 4 «i <^j m£JlI1 J ijr i_uj| tLa_(_j^Jl <j^o LudL>. LxjLljv 

c-<Jl£ (^jlJI «Joseph Grinnel JJu^v <_kjj)^j>o) ^"ujno ^^Jaj ^ j \ j j 1 1 ^^aljija 

4-Luu pJ-JJ L.<.<-uLLa L^JLa (J.S tSjuJiC «CjLj£.LLx9I » ^j^fl 4Jj£Lo ojJ^j ^^ 4_Aj_ilaJl 
4_*^L_uf ^yic l_£ J-ll jjj^jjJI Ijufc «(>JJ jJjl iiii» 4^jLi Jk5i^ t 4_ii>JI <_ZjLxjISU\ (jJ* 

*L? '~. ' " ' "-3"^ tJ^ 1 '^3~?" ^*-^*' (JJ^ 

cJuj t"> «Evelyn Hutchinson ^ mm mi "< tf> jhlj ^l» ^L>- (J^-V c*Sj ^j 

■SjU)q U jLju^?1 -iJuLLc ^JL^jo 4jI j_4 pjJLlLj ^^sLiJI ( j r l_ijJl (JLae-^JJ < h\~i -rra 

jiJULJja ^-^^9 L^Tlj^- Jl>.^j ipgJul <J_ i La.Lt "i a Ly^ l3^ t L? ' J . ' ^ mi^JI Cj 1 S 1 » "i a 
4 t j jUIT (j^ji-i l£^? l>^-^ Cs'-^^ t^^3^ cJi]Lit_A aj ^ nil I JLA tjSJj i4jl_jJu 

j3 j-V^ -^i^*^ f* Jl ~ c ' 3^ ^^ Cr^" J^ ^* J--.HV9 *(*^^1 L$^ lt^ 4_flLtitJL£i 
^jj« _ juj miTI L^jL-Juj f«-£-j «3jujl^>JI I j ij c » cjLjLc. ^^d « < t < mi ^ ' cjIjLSj)) 

, n}>^ ti aj . ,.ii .A ((^jjj^j)) CjL)L£. j«-jo _ 4_jjL_ujI pljjVI^ 4 i-i_lJ1 4_i_p vlJl <."m ^>> 




OLp^J^uJI 

tjL£ \j^$lj '4_t_3 f>^ ' i - 3u * -^J-^J ^JJb> <>tTL 4-d^. Cj-uj-jj V i^j^JL-tf (jr J3JjJL>>. 
r^j^Jxll (jr fl LuLl.<uj£ \j <<^<r (jL^ jJ ^i^) ill L>. LlTl.-*. VI djuk (j_-o <^| ^^-sa^j 
Ju>-f ^ ir^i j-»ll I jufc (JSLuiJ ^jJi p-lj-iVI jl ^-^JcJ I -^J-^J (j-* 1 j\*°> « L*JLa» (JSL*lu 

f->-jJ V 4_lj_*_-o a ^ L- '< a ^jS 4_j_j>JI CiLLjISJI £y* £j_) j_£| Jj_>.j aIJljljIj 

frljLC VIj t 4j^_tTu->J I djl Jl_j_JLLS L^jLlS CiLaj n «n Jl>J -^J-^-J L<^>ji 4_jLj_ijjI 

LL iJj_>.j a1 m^jj^-l^ j_A Lt I mill O"' ^lj-^u) 4_dJaJu4 (^1 ^^ ^Lj l>- 2f I ^j^s 

4-j-flijJL>Jl J^wlj^JI Jl^j aJ lil 4_j-*L>JI 4JL ;i - < t.^l j-*$\ iJL-^Jj 

Ji j 7»tl£j tLZjIjLUIj j>^t u^? ^P^l ajUtlcL^m^) Geographic Barriers 

Competition ^U1 

Cj_jL^ 5j_4>l_k> ijr-^3 i4c\~t-x- a P'lj-tl (jyJ) f*l '- jL> -'j ^J- 1 <jr^I Lr^*""^ <^«-*^l *iijj-«j 
LAjIjI ('(JJU'-^ t — ^-*- s3 'J , - i -^J 'cH^* 3 L>*J ' * ' a A * J .' (jj^-^J' 4 ^ ^-^ijj. • ■« 

Jlj*-| 4jV 4JLli ,t I ^Iaj ^ 1.^^,1 U >L*jJbl ^jLjatA ^-3 4-ilait_fl ?- Ijj V 4_j_4j-iJll 




4-j.t.^ui.t, i cjL>.i jj.-fc.vij Ij_aLc ^* jjUti jjjJli >1j l^ l <"ujj y (jui^LuJij 

(.-< ■ uLiJ L*J CUL^Jj 13] ^-juaLJc-Jj 4_j_L*jM 4 liJL jTI jjljJLI JL_>-I ^Jj tc-uuaJj 

jjlj (jj^iULjJI ^j ,4_u!JLJiJI L^LU j- «J Jj-i-^L^ l> £>^ «-*>L^ 

4-sr U" La «^o <.« miLJIj ^JlJI JLj>J| t j_C CjLoLSLJI aJLfc J r u "i j|j 1 jl djjJLifcJl 
Cx$jI mi" IjJ 4j, 1 t~i,$ ^jui^LlIII CjjJL->. el»yL«iJLjfc.l jIjJJj .4-j>-LJlI.I ^J^>lt 
J&$a jjq\ I jukj tjJL-uall ^j^o (—Jj-aJU Sj^fc-jJLl j1j»3>U 2Lul JliJl cjL>-LjIL».yi 

^A^f *-o a j <ji 4_ajL-Ja <j-*J *L? ,|U "J U f*^-*-*^ JJ 1 -*-^ dJLA j,,^-^ Jl^Juu ^jJI 

ojla ^j i Flora 4-ul utl j? Fauna 4_ulj j tkJI o>L&yi ^ jgt rj-^-je-xv 

t^ d>^-XJ t^jJt <( ,^ j t W J j -ar <.u"TI» JLSLil JU^I j^A I Jufej t4_ijlt U 4jJb^?l 

C-Jj ^-^J 'lU^ 3 O-^j^ ^-^^J*j tJL * J 5^-ALloJl tl»JJUfc. (ji^- jy^Tr ( r*yi 4_5jjJ<a 

^> 1^*11 j^-lj! ^ ^ycL^Jl (j^LnII ^ 4JLfc. (Ij^jl^ ^^,1^ j^aLxVl 4_^ljj 
liljj-^l {_y* cjL_ujlJlH ptjJl cK^*^ ^jL-^^ l-o J <r iPliocene ^.m ..^ jljH 

^jiJ^ a ^Jj^Ia ^j^ 1 CfCAju^jLA t-iJIjul (jljjLSJ! CjJOj) 4_ujJL>J1 jj^- 4_jJl_4-*jjil 
^a^LuJI 4Sj-*_xs i _ 7 J3 SljjLJl aLqI 4_ujJj>J1 ISLj^joI CjLuJlj _V »,f^j aJj if LqULi 

j! S^ai l^ CjjIj (jjJi 2Uki4jJ ^\(5LuLp^Vl 2uj^jJI» JOaj o^ o-^LniJ 




CfLk^aJajjuM 

jLaJJI £y& 4-Lc *Iu LftJ VI LgJ4.JU>* j^lc jVj " mVl (jSUj V tluL-JW .jjutSlJllI 

(ju/jL*.)) (jt j_ujjjJ I aJLaJI (^^j>>I jlJIJj ,t.fit >>>VI fj-i-ll l-jLlu.^ (^-l^ ^j-fiVI f>JJI 
cjUIj j ^Jl f-ljji (j-a «cuL_ajLu» ^ \c- 4 -L.Lc-t.tl *—>jl > "<TI (^y 3 Ijujl_c «Gause 

<jr\ ml^LZlU (jrt_£.J_Ll1 JL_3w| L £s>\j—XLi\ q] £j—C oljLffel mi.II CJjJi-LMiJ 1 4 < ii °\ Llll I 
dJufc (jj-L^ I 'in mL3a i >L*iaiJ JjJ-J ->J>>a jJaljJ aJUC <JL>. ^^ VI OJLjtJ V 
(j^jLS)) :al a-ml La c((jjojL>.)) V^J - 4_uIji_lII <Gl JlaLTujQ ^j AiiLuaVL _. ptjLuJI 

^jSw<u V 4 j»xj ^JxJl «Law of Competitive Exclusion u .ni^ln!l jl # m r.iVI 

SjLjlII ^^ |jSL<uU <j-a 4Jl ^> -t f . iSjLcLJaJl eJJb <j*a C tULu.li-t.uLS' JJ*-j3 tSjuJLc 
jjj^a ^Ir (^r^-^LiLlx JtftTLi LjL£ fj[^ _ (J-lcjJJI jjl £/uj La I jl L$] 1 ^ r 1 <>t^l 

La-ll^ i JUJLscjlJL) SjLvl^ 3*i Lua (_>*^ <J-*"^W ^^ * '""f La (ji VI - ciJj Ti i"i a ^_<-uajj 
4_j->Ji CjLul^Jl flj-Jl tlry (j-u^LuiJj «iiJj **< <"i a fJ-^J- (jr^ (jLltlrv-LLj a <jLj£.Lua 
jj 2 1 £-jJ^_a ^litJljl i.Vixth jjL_i*fia-a _ LlSj-C LaS _ j) $ ^ i^j-lS 4jj^laj 4.1 a A I 
ij-a i _ r i>.jJj_3jjll < v m mi "II ^yJj (^JJJ 4iTj " mi a 4-1x1 < _ y £ 4_Ji_jLjLltl fljjVl ^ylc 
L^J 4 uxj (((jjj'-^ tjlSLa j_A ljUfc (JJtSj (4_jjIj 4_ijh.u (j^a jLl*u"uV1 t^l$ t4_j_>-Lj 

ajj (j^LuJI j"i mij La j \cj .<f Principle of Divergence c-ulAiJI TjLjja» ^La <<>\ 
^ jj* La (^jJI .^Species Selection ^^^Lll c-jj ^ "*iVI» t |jjL?o f<J «. <nj La 

jlj-aVI <— J^— aj cJljljlo^/1 f J-^l -i'j-3l /«>lS « a *_J Lsc-xjoj \ ^^•>" VI 4_S_i_fl_>J! 
i (jgjjfr t^" 1 i 4-aj <j <r <i ^ c_jl_5tJbVI CIjLojj ii a L ^ j *q jJal^Iu V 4 jla r c^J i4_j-3LJl 
^^^jJlII (J^LxVI)) :^Jb (JjJ^J jC-ljjL> S^Jbl tSTi oJJb £}£. j^-c-LtTJI cJlJJII (j;jj I J-^Ja, 

.((Species Replacement 

cjLLiJl cjLjL±J cruj i>L»_LaJI (jr ic 3jLc ojSLi cjHj j --sJi (jij (juiiaLuJlj 

i^JLst-uaJI 4_ijUli L-tLrln miH (jLjLiJS ^JSi oj n"-LdU diLul^lil <Vu Lai i4 ;j-uaJI ^1^ 

J^ ^tW\ 4_1j^U 4_«jLa ^ 3 Ijle 5fi al dJLAj) olSJLi ^^k. ^^o^LUI j»>^ ^ ^ * 

Lai^ (j-u^LuJI dJLjx ^1^ SjLtJI ^j .(3 mi *^1 Tt 11 (_3i^IoV1 5l j"w oLaj c a 
(jl ^ (*-<=->M u^ c S *4_ uu-dLHl,! l-^I^-UVI 4_3l "< *s Cj->1j _j! -ijW CUjua-^Lo 
Vj^A 4 at^'.Uj Cj>U^I ajsL&j dJaajjil Jal>±JI ^j^^a j.V.,^ n ^Lill 
I JjsLc LbLI 4-^jLiij III i^LajLtfJl 4-a^ ^^i^ ^Jl>.j o ju ^ ^^ ^jI Mittl ^ .a ii 

.Predation ^^1^13 VI jjfc 




t 4_iL_u LljJI S^L^tl ^^^ ^ < <ij jj J*s mi ) jiLLaJI (Jja|j_c (JlLduj . «LjLl5 (J^a|j£.j 
(jJL?ej Lc-« tj^-ccSLt (jyi^I l—4-)1 -^ (j^^J 4— L.L.oJL>Jl 4_>jjlol_>JI <jl Jou>-M^ cit-L^w 

j^o Jju/Luj (jl L$J 7t_ul u^-jj Jjl ^-i;^ l>' >^j t f>*^ 4_3j^_*JU 4_bUiSLll 

t <t j in.) L^>UdJ t— »JL^=tj V ljufc . . UTU^ ,4jL^j V La ^1 fj-JJI 4_M ~t < 
JljJU>»j ^^^ ^^^uiLu VI (J-aLaJI) p fl t \\ \ ^T( a J a_a ^^J *1_1aJI (J-oIj-C Jj>.Jlj 

. iJ^j^LUI J^l 

3^ j-tTu-t.,!! 4JaLil^ *=1->-jJ L-^-a^ 4_lj>JI dtLljlSJl f - ^' ( ^ J *" ^*" cr^i oj-^j' ^^ 
3juij 3j, x Ju-t \ I ^*->- (3^-^ f"L-«ij\-j a, i nTi <jr IjVI : (jO-LLAijjj ^-^^^ J ? g -^ (jr^i 
4-i j) <^t ->JI (jrV f ^-T Lr^' f'^J J ^'^ ^ '^^J i(jLua_aiJlj djLj^JI (jrU 4-5e_3-jD 
4j9l_j_^ pLfljjl <, L /j <n ^A I Jufej tL;r c.jJ(J1 (jjoaLlUl 4J^j 4_JL«J1 4 j mu^JI 

4 j < j j U 1 1 CjjI^SLII (j*-^i i4_j_cL^J*JI djLi^U j^y^j «*til 5 j j "< *S L4JI iU^jJ 

v 1^-tVl oJufc (jl t(^ji mi nil 4_tSLuflLjjj)> i ^ (jj (^ m>"ll rtui^j^ ( L^_a jl^ 



l_*_uJ 



v ^3lj^«j (_ :r i-c 1 <j*M*J L*J W^fL?- 1 O^ 1 ^Sl)^ 4wt^»L>. «4 j I < nLJj 4_Lac_u I jJLuj I » A_pj 

^> — o^Lj L ^J \jj 4j j_aj t^yji V **<, h ^-jLL> cjI j «4 j ^- jl Ij^Ii (_oVI ^jla 

.«R.Selective Strategy » 




t m \ <.uj fui^\jjja J->- JLlc Sj^uloxll f*^*->- CjLjjj A.cu.'i"^ 4jJuJI 4_Cj-qj>JU Lai 
4J*9^ ^i (if-^JJ g- <>ujM {jjlu jjvGj ^.*«fl (JjJ^ Lfejlj-3) jj o"n ,^131 pl^Jzl (j^J 

JLiSj t^j^-Vl f IjjVI <j-« 4j^iJ| 4-m>llllj LgJLiJ Uj<8 JuJLJJl ^^JsLulJ <LuojX. 

. « K.Selective Strategy » 
^^ jLAlj..«ntlj 4Jl^Vl «David Lack dJV jl^Ij» JjL*^ jlUj »3j, j mi »tl 

jjG -^^3t? CA*-^ »■*-*■ <jJ| £-^LP LaJur 3^_x_*i_*J1 4-31ZLS (jl Lstxlaj^a itiJJj 
>l 1 1->TI SjJLjj lP^J^^J o-^L^J^ 1 gTi <a J aa (^^-Sj <4_1j_uuJ1 (J-aIjjlILi LAjlj*-3| 
<_ y j-p (^j c_al m< "SVI IjLA ^-3J <-^J * CjLu-u^ **( a\\ 4_<_u1j_ Jjij ^jULl J)j_*>>j 
^j| <jL£ <jlj i^l JJI f^fct *m!1 <_ylc SjJLfl 5^j_*!uJlLJ <j? l^"r<r>^L>> jJaJ ^-d^J 
((^jh^Lo-a!! t_jLit_jJVI» jLLl ^ VJ 3jl_£. j flkj V 4_i_fl_iJI 3jJl_oJI ojob 

j»j^flll ^ Juk <j? <jrt-u L» (jLt^-^j .(^IfJI Ji^tl j-tiJl) Group Selection 
«udV» aUs aj (j-*j i4 j r LqJL>.Vl cjIjIj, jLj»JI j$\ mi r (jic VJ j j k 'J ^ 
<jt I j " ntj *4-jjl^iTI dJLA 4— t-^lj^j <jj>-»-Tj «G.C. Williams J^LJj»j 

4-j^jL mi tJI ^_ifcljiciJI <j_« Oj^jXj - 3^j_x!Lulj1 ^?c_»j CjjJLI CjVjUua J^LajjI 
^^fl La^j i <irtj <j^L$j (jLiiu" >2lj (J-tuLtlH CjVjljuaj i*jjjJiJl 4 jo jlM (Jj-j«) 
^yja L^JLjJ ^^1 j 1 11 (^j-J-fl (Jl^-tTol ^j-4 OjulC.^} (jy^j j trtll t-jLscIuVl T.Li* ^jjJo 

(cJj « l^Tuj t i"u» ^IjJI ^ j Is rifl &J&& < ** k \ n *^ Ijl^L^j « fj Mir ^^LjJI J .^.ati 
ijls aK.^-Is (jl dv^Uj (jM^Utl (jt l>*^-j (« Birch (_>i>^»j « Andre Wartha 

. \ j"aI"C t 4Jsajj^JLl (Jjal^JiJl (JS jjI c. i ^-cuTt 4-SjjJaJ 3j-i mi «J I CjI <i <^l^a 

, * J <: 1 "l-Ji T I jJU Q -*j ^J ...St jj f /<v I fcj 1 J.liC^ t 4_jl£> L>. J /4dC j-J I 1 1 1i ^1 ^ 

ljj| 4?l> mi J I (j nJiUTl <Jlj->-l (J^* *-^^ cr^i L^J l_sLoj>JI 4_£^_>.J ( rtj unit 

LA^ J f J CJ 1^ , Ml "»J I I UP J) Ir"! ^.J CjL— tlj J^ll ^ Jl Ml r < _ r J3 ((L-JJJl^H 

j— jLAjJI 4 j<j,aLujJ (3 j^jJI J jJjv'iH (jLs L-aj^Cj . O Ljj Lifl MJ I ^j_« 

^^yliJI cj I jjJulJ 1 q\ LiJ t tf„>."u^j t4. < tlVl jj <u>jL> cj'jjJ-4 i^jji L^Lij^j L*^ 




?&luJI pic \&>jh£ uU^Uu £\ 



Co-evolution ^^.iTJI j$te_f$ ti*>*U$ i-d>l! 

J L— "«"» ^j-* L^J-^ J ) ^i>-^ ' V*- 1 'J "^ 'J lP'J ' J-*— ' ' f" ' J- 1 ' L)^ 1 *.' J-^ '■■"' f Ajy-r^- 
^-*_>. (__J3 l|)ifl 4_tjl^ILoj L^J 4jjLc>J CjIj^jJuJ (__J1 („^JiJj <Yi- ' * .a- « Jl Cj^L^T 

j Lit— uo <jl l_3j^_j_U ^j-a^ . (jr J_La^JI i-JLt "it I U^JLaj 1_ ^jL— — ^ "i a a j^l <ij_c 

«_jjl j! Cj^Lj <J£ Jl>-— -* ^Ji- 1 Or- L_ol JL-fil JuI^_1j 4 j 1 1^ n 1 1 ^^jlj—oJI 

^^ 4_Lalj_Lo t^ miC __t] CjIjJl_j x-t-u.") (J_> j t j£uu ufej3l__ 3j^-J ^jL- _ Lojse— >- 
4 "i i <.o>3 3jjJ y i"m ^-jJI (j-4 ^j-uj" a. a ^ ^Jj- 1 D' *— ^JLH 1 ^' U- 4 T 6 -^- 4-3 ' U*^' 

^j-^o p^j J£ J 4i>-' er^i t^^ cr^'j — ^ — ^' ^^ — ^^' 3-aL-j3 o'-f f*- 41 ^^ c^y 

J_L«_t-6aj)> j^l < L^3 J ^" ' "i>^J (J^V" ^ d (-P OV O" J^ ^-*^ ' jSjtj ^*utl 4_xij_ u j | 

u^ ob 'V^ Mi^ Vl ^M^T oLj!j_jj>JI ^a cjUUI ^aj=^j (alkaloids cjLul^iiJI 




CiLipoJqjjJI 

JaU-TIj symbiosis 4_uiuL*i1j mutualism Jsl^JiJI oVL>. ^ I ( >>jt L_aj^ ♦ a 
ojjb JjuoLjj 1 <u if j *3 j «vjJj j Jl oL9M_*J1 jj-i.o (jja Laj j r j parasitism 

l_£JJI '"^^J ' "***'" jjlVm» 4jq > ii i (jl ^j^ 1 - 1 *-^ r^-*- 1 <4^}LtII (jyJS^Jo ^9 CjI^jjujI 
£j\j a] t3j ill -wj CjLu (j^-J Ji *■— J W J J O'J^H*" (JV J' U'JtH^J O^JtP* 0*V ^"^J^ '-^ 
tjflj < » Till jjJraTJI (jjS»J Cj jfL>JI <_p cr^J * ^L>-'-* u, VJ Q 1 " 1 ^ (JV j' U'Ji^*J ^.H^*- 
^LSjJ j, ^fci^S Lfcj l^-oTt-Lju l j jj\J3^JaJl (j\j 4Ja}Lt]| 7"Lj>iJ ^fl tjr *ju_iJjJ I (_uuuJI jjfc 

.(jjljj 4_}L>. ^Ja 3^-LiTu.tJ I 
1 t ys^ ,^^. ^JlLitj Ju9 4j£Llj t4_jaLtJI 3ji_cL5JI jJk (j^jJaJI £rt_> o3l$-^J 

dJj^j 4_j|ju ^^S Lu3^u^>.) ^,,j." A^lt jljIjJ'1 LksLitilJ 4_J5e_u_> 4JLjJi_-<a 4Ja_L_L<3 

43jj utc 4_alii^ tjLa i^^iall ^j^s 3jj ^11 j| j^cVI SuiLcV u n^" V L^JVj 

(j jf 4 LdUjj_flj| _sl^_al jjj<3 4— <Q i\ Mill tf Juk a La I 4_jlsdj^_oJI ?r j " j Lc-« j^JbjJU 

4j9>L*J1 aju* (jf 4 rt j S ^)lj . 4\jpl null 1 ^"'^Lil^ Jjt"l> ,i" (jl JJ ^jI£Jo 
Cjj >■ ..ill I j > ^ -^ VLae_a fjK JuJ (j-w^JLaJLlj 4_ uij^ail ^V tf J^*J^' ^^JUlJIII 
4_uLl^V1 Su=tfll£LJJ 4„>- t .,x;JL 4_^Litja -5 , Z . . U" 1 1 4-t*j*Vl CjIj 4 . m .11 



£44*11 fljAilf Ml'MJI UJ.II 

4l>Lc Jl jLxil (jj* Jj! _ fjl*j loj'^ _ «Elton oj^!^ lA^* <^>-M' o^ 
4S>UJI ^J^i Uisj U^lj^l JljU ^1 2L5Lp.Vl cj^U^I ^ Jj^UL J^/l 
S^ULl ^Lb Jc 3j^l_aJI cjIjI uTl (jyjt L_^iLS_Lv JjI <2L_ul jl_c. 4J,mI ,„ ^ 

CjLJLjjJI aJJtj * ( Jij-tiaJ I ^J-lIoijJi 4-L.La^ ] 4ji^ua£. ^-j£- CjLJjSLa (j^4 4-uljutJI 

tZjLnl^ JIj JIcj jll Herbivores (_jl_JiucV1 tZj^L^T tZjLilj_Lj>JI aLaJo ^^a 
jJI Carnivores Aj^tUI c^!iKV (ji«i njJI -^^^ti Liajf cr A JJIj ^l,,,!,,,!! 
4_^l JlJJI ajLJL^JI ^ 3>^Vlj i.uljJI 2LiUJI Ui 4 iUL!JI 5 ^ * — ti Ju: 




?£im)I pic L^jhj oUgLuj ^1 

4 2JL>JI cjLjj^Lg (j? I JLjk ^ 7t (Xljij .((Decomposers tZj^UL>JU» c ^g- 



1 ^ ' ^ j" 1 o mj ((Producers cjL*-" Ul» _j d)l3l < ill ojuk < n <r*>^j IJl^Ij . L&jJLu 
»^a .((Consumers CjLSLI^JL_4_oJU» _j 4_L_JLaJl oLlL*. ^^L-J SLJjSLU f-l>iVI 

J* u h •}<- V (^>JftUI ^M-^T) 2LJJUU1 4_^i^JI ^1 L) i iA j ^t 4J^}L_* 
^j"j **' ^" LajI— lS (jl (JJ if4_j_)l_IiJ1 4_^L>JH nun II Cj^LSI a j ir 1 \ 1 ^ ^1 iU 

. 4 r.r,i,<jj L^cjj (j_a duL^ ^J (_^>- L^juLua 

ai,,.i,„tl <> 4_^L!J1 4^LkJ1 cjUI>^>.) <jLicVl o}L£T Crh> U>La ^j 

■ U,..j" A ^ IjLcLuaj LJJL>.^J ((4JJL1I1 4_JiL>JI) Aj-Jtiil CjM^Tj (4-j.jI JUlJI 
Cj}L£T <UjUa (jl U3j_C ^J till J 7r I >l "MJ (f l^jVl JJL£, ^ VjLuj ^j-iJl <«-^ 
CjLjLjJJI ^.Ij^wLj ^JljJu ^jA\ l-iIj ut^tl f Ij-JI (Jj« t-dVT LajJLu&jj c->1 Mir VI 
t Ji^JLJlj <J^-LiJl (jjLie^a t ^ T 3 jl ^j-GLcu-Jlj CjLjIjlJIj JijJL>JI ^3 ^fjK-" 4rtl"i^U 
j-jJu-a L4K3 . L^jLSjjj 4J»JLJI jlj^flVl ^a (jj-oaj^o .ilSuV jl JLtt fjj J£ (j-flj 
plj->l (j-a CjIj-JLc * '^>* VI p 'V* V a j) tt U I Cj^oI <L4j1_£ I <a m 1 1 jj mi i ^jteJ-JI 
Qja Lfeji j r j jj-mjllj j^jlj-uaJI ^j-^ ^J-^-^J fL-j_»-uJi L&jJLjuaJlH cliLilj) j ^ill 

1 ^ X Tj iL^aLte^w? ^^ cjIj^mi ->J1 <jr i^- Ij j^ (J^ilu LgJSj i(^-jlj_^Jl jj j U 1 1 
^jL-oLit-ij cj!»1 rr< < nl <d /oj <i t"Tl ljuk tj^j ' ^ d" Jj * N J l>^' -^J^c- (jy£ 1 ^<r J^J 

(_dlj|^J|j 4_Lx»iJl l-^ljlII Cj^L^I ^ji_) ^j-* (j! M *(<v^*->iJl ( U 1 "jJLo (^^aitJ 1 <i j*^ 
I— 0-Lt-t trdaj>Jl ^j ■< "' >^ OjU3j^_4j1 ( _- r IiJI 4_^^Lc-«Jl CjIjj-odI m^.I1 (3^- ^LiAlJ^ 
(jjs j-AS j2>£- 4-o- ^ g-^- ^ »<^ 1 i_Sj^»JLl (_>LJlJI f"'j->l (j^mj fi <^t" AjjrtJJl Cj^^-SI 

. 4 u^luiJI Cj^I£| 

fj] OjIjJI (j-*^ ' • J> >^> >> J-±£- ^L^-"V1 I JLA tjl jJL-uJa *4jJJjlII 5^JajU 4.K.n ilL Lol 

^ ((<^l_o.Vl itsSJJu ^ ^JatVl £U*2J1 Ji^i3 ^>^JI JA^L. i^UJI oIjUJI 
^aJI ^Lk2J! ol Ha»j M juJI 4i.,.i t ,.U 0^ 4JLUI oliL>Jl J1 Ujul^» liLi .LiLbjl 

...j4^j*U1 tliM^T 4l« Mil m^JJI pllaiJl 4-Ln j *'^>lj -j /'^* j *'^< <■ «mi til C )M^T 4lt mi"i 

^yi ^^1) tjl^ ^aII ^j-^ 1 La^j-c. (_sLi_ju3l t^ll^'i.Mn ^ylll 'U U^TI _ ^Ul^j _ j->-jj >-<->•*- 

^ tai ^ 

.Pyramid of Numbers 4JLJLJI cjLI^>J ^jjuJI ^>$iL> 4 n< ml 




CjLlpoJojuJI 

4-t^Lstjj _ JjIj 2I jj* j » j ,UU ^^c j^jLU (j-xij i ^ j j^| ^^jpO-Tuj (jr*^ ^ j A.ii<<^>"H 

*U (j^*J 33 joll I ^ . ^M ^ -^. jujlj>o (jjJLc («^i LJj-^- <*_j_>J1 CjLlj15DI 3Lj_ j >- 
J-La SjJJ j^l Cxse-u-ol JL9 «bwjjjJLl SjLgJLl oJUfc (jl ^> I*"* . id J <_)£_) L^AjJLuaj 
{^ j n j ^ 1 i-V*< M (j-iu/vl £_>SJj 'w *~ J^tl Tc-JjLiJI ^ci^. jj^- ^ J * J .' " lIjL-uIjjJI dirt" < 11I 

^ jg oj' --^" (jl dajw^Lj t*il*il ji itl <JL>. (jjas .4-iLijJI <j_iLuj1jjlIIj ^Jju-cuJ,I >L*jjkl 

^—uLj^JI 4_LajjjLoo £ya JUJUul 4 1 1/-\ *iir„a jjfc L4-1I - 4j\_j_Ju_c. *>:»■ >■ ^jLUu^ pjj 

Oj mi *j Sjj-^jJLl pljjif I Jj_c LjjJl^ ^la ip-jj (jj— till L-Luauj Ljj) j la JjLsb-jj V 
(jV JUJL-JJI ckArt^JI £* I JlA . Ul>a /^ Vj J*j-^ V Lu? dUJ ^jJul^ 4 (jrUj>L« 

4-Cj q >^.t,l t_3^Ll^L j j j ^ JL_>. ^yJJ L-iilieJ JjLjJ.1 IJlAj tl ^ifl /0 JjLse-jj V 

*Jj i4jLiJ^ljj (_aVT 4-j mi" ^1^* L^cl^jl jjlc i_Lj ^LiLa jj jUtlJa .4_ulj_i_>Jl 
lJJS/I ^ 4iM!i JjUj U» VI 5>_p.Vl >£*]! cjI>lJI JMiw ^ ^1 Ioa ^^ 
L^Jjj t >LjL^ 3jyJL>> fl$j5 t-al mi"*sI ^1 ijuvlj run jf S^Ljpl ^jla (j! SI^^Ma £_*) 




jL-^JI i-iSLp^V LS-Jjj o! Jj * Ljjj"<*11j cjLJ/^Ij cjL^Unlf a, ,,.r!L eiUj 
l-j1-l-l>iI jl>.i jjk Ijlaj tLjujj t <^> ^* 4_ua_sLi *Lt^>L>JI cjULj-IIj 3jL>J1 (jpoLilij 

. <LLflJ-LctfijJ I JljJJfcjJl 4ijlr^ J teJ A^jLduljJ JJ^JLIJ aLcTlAVI ^J} (^A^J-^"^ ' ^£.J 

^ Mir «_<-uLjJ1 (j>2JI j_^ljl ^^ 4_l1ljJ1 lZjL-uIjjJI jjji jujlj>JI f-j-a-11 1 Jla L_*1J 

^_a t jjj mi ttlj jlj^l 4 J-kjJ^oI ^£. 4_lK t rtl'lAeJ JLiJU>JI fj-flJI 1 J^J (CjLjLlJlJI 

£ ft t ""* 

2^ . " - • - - 

Alexender v. cJj inft Q^i jJlu_u£JI» j-a cjLlL*j>JI 31_u aLJ ( _ r ^j_i>JI L yaxM^i\ 
^j ,/^^\\ frlUtU SjljIj 3 j,U"*j cljLcuIjj ^ ^j-^>! La J»>><v <-*lfcj "Humboldt 
S^L^iJl 4^!jlJI jbtui^l cjL>1£ ^j (L> ilj^Vl ^1 (j£.\jX\ {y> lULqj^/I f^ll 

CjL^MjJI ^Jl VLj JL ^ 4JI ^j-a- i^ .J&bj^ 3iaJBl ,,."U jL^-JiVl CjLjLc. ^J 
^^ajLua^JI ^j^j Ja-JjJl ^yJS 4^oLo_IaI j-^j < *-^4i *<— jLjLaJlII dJ-4 <j-U 4 j <i jli^t "*(TI 
^£Laj l^-jxJLa LLa^J J^ >."jj ^JlII '^Q '^^-^ l^-jlUr 4_uijj^ ^LdlxLo jJ^J <Ll^1^jl>J| 

*4jIjj LqjLS Inn Lt^cTufc^Q tf iLUcl 
J^Lal-LaU (Jlj^ia-i^ll ^ LLaJtJ 1 4_lj£^j 4_jLJLj ^^ ^^ij-iJl ^-<Cc>J,l 3j£lfl ^jr>Vl"nj 
(<u (JjQJ i£ jr blj-jL->J1 L^ji_9jjQ (-2lLL>>1 t -> {j ^ 4Jjl.<t"U <L-l1_}_jJI ^^ajl js\ ~>+\\ CjI J 
t _ T 3 a( LjJ I jJl_tdU 1 j^yb CL-iL^I ^. lj) m j-_u-cJLI ' ^ j k» A 3^ l^ <i \\ CjLLJtU 7c-j_juaj 
»_33 (jyjJI SjLaJI £^c jJaill u-dj-uaj (_^L>JI \jtj »$r\ a ^.Ij^se-uaiJ La-S iQjjjLa al 
"Ojjl J» l^>- 2 ^jy^Jl 4 j n j *(<■<•->*( II 4_^^LxJI (j-^J (J^ ' '^, it— dJuitJ Lo . . . i ^ j.*^ 

4j_uJI f 1 t^ jL^> ^ M<r )t_i^LlJt Q^_aJI ^jji (^jjuJI t rt )^a.<H 4jIjU Juuo^ .CjljLill 
£>Jl4 L ^a-i-_5e_t!«j ^Jjl ->, a « CjJ j_j_-q_A U^-^*' d - i '-*J^ l^ , - Jl ^^ VJ^' Lr^- ^—i*^— ^' 




CiUp^J^uJI 

4j_u /dc.)) i_jL<£ jJt (JL^JU 1 JUfc i _ T J$ SjJLoJl ciJLlj CjljLaol 7c-^-»l O^ JloJ^ 

«Eugene Warming *Jlaj\j <>uwjj» 4^JJI a^AM ^ ^U ^jJl t«oLiLi]l 

(Jj*1^jl11j 4jj^jua^Jl lLsLc-iVI «_jjj3 (j\j uLajjJI (j^ic aAj—ojj (^yii (Jj-g-Hj *Lj^J3 
j-xSjJJj 4_>.jll! 4_>.jJ_^ 4_ij1 j q jSllj t^j-juaJlj 3jlj_i>Jlj jiUlLS 4-uL^ ;j-^ 

<-l^IjJlj>JI 4 7tWi{\ <_9>LL>.Li 4 nl'i^JLl 4_tl_j_J! J^iIjjlJI oJLJb jj! 4_^JjJu 
4_i_j_jJl joJ£.» (Q-t-uLJ <— 3j-*J 4 j o 1 at-U 4_j_l*ijJljO ^Lj*oI tuju^I aJ £)-aj tLllLjl ijIj 

2 ^ j**tl 4_t_A_j_jJail c^LIjJcljl^VI j!j] ^J 4_ij ^ Jj! «Fredric Clements 

oLjLjJJI jj ^ ^^-^ 6^° (^^°) « Thornton ^jjJlJj^j » sj-£^ L^> <ilte 
(^-jL^jj jL*_^ul Laj^oj lt^' « Krakatau jl_JL£lj-£» Sj—jj-^- ^ *^>-^' 

t"< lL£ (jt JUU j J-0-T«-Q (j^-jLlj *_cJL»_a 1 $ Ac >Li tjl (^1 \ AAV aLc ^^ 

. I A/^>^ ■ >■», LcLJa 

Lukj t(Jj <JS ^>JI Lgjl tnr {j^a L0L4J t^gj-jLIJ ^jl ^jJI U^JLqjfcl (Jj^aJ '^-^-JLJJ^ 
((^jn" '( ^K» ' l^-wV t ^tj ,j_>-2l jIj Ji_>-ljJt 4j^_jJIl1jLj1_jJ(J1 f-ljJi LAjj-_JLJ 
x_<uL?e-a ^jj^SJi j^^ 4£,jL*iuU f-ljjifl jj^H ^-JLjJ (jl (j^-u^uJ I ^^Iji^ ^j^a o^jlCj 
/cJ ^XpjJl Ijufc ^ji (_yl^- .(jj_iLSJl 4 g js> <iJ lj <irj j*L^- Alln it LoJaj ajj ^^Ljj 
IJLjJ 111 diL-j-lJl «L11_>J l_3_3j n-jLLjJI ajj CjVL>JI ^j^ * * ^n*^ * Jljlj (jjj^- "n 
31 Mi't ^ JL>JI ^^ L*^) jLatjiVLa Cjijj-r uA\ L^Jj jjgtnH ^ c_>l *if ^?1 




T&iojJI pic l^jkj CiU p gUuLi 15I 

jj ^tx «_jLu aUaj (jf jl^JII 4>aj aNew England ju>U>»jJ j_u» 4jlLLLc ^ 

I^Laj j^ Laj (Jj ijLLxA^I (Jjla-A aLLoIuIj i7-LjJl^ jim C<M L^ua^ju 4j>-jJij 

(^jjJLl £-jLhI1 Sj^LLb ^y^jlj jIjj jL^-i >£M ij\ JL^XI 1 jl* (^ (^Jjj-ij *2j 
4_i_»LtJi 4JI r I ^-tj jtA, ^jlJI «Henry David Thorian o^L?^ 5 Jl-j-sI-i c£>1a>» 

^jLa ^^JLllLjj ,4_j JjJuil (j^w ^ L^J^^*- ^^-^3 «C]imax 3jjj» a^I u^^'j jN 

j^jJuj |J L^a 1 ^-i-<-<jJ 1 ^ J^^ UI3~ L^JLcTlS) JLsj La^_ uu jjl Lq-S t Lla^uIs 4-LaTiSL.U 
4-LoL^Tl_^ 4jj <>> r. 3Jlj%.^ ((j,h" < ^1S» ^lj ^jj-3 (^yjLiJJl »^q_jl_>JLI S^jJj 

Super SjUJl £^$ ^ j -^ *" a UjL^» Lb j j " * j jjfc Jj * Organic Entity 
I ^ mi <i V^ t>«-« lt-^- 3 *' ^j? j ^ l§4^ (^ o^J "^ <"" "^ ^^-^ tl>^i .«organism 

jrv JjuoljJlII aLkj i^r^3 1 ^ j ^ ^J^o-tJI (3-f— *- u -^^ ' 4 "' .' J \H r*L^H_il j^j>JL 

*) ^ ' ^ ^ J 0^-^J^' L-H 4 lj J '^ O^ uLUJlI^ i4jjijj <L>-j^«a ( _ T J3 (Jr^- >, Cr-^^ 

*^<j ^ ^JLl» Ji^li (j_* Vjlj «Associaton 5 ^;<^ tl» .1^ <it aIj » i ^1 

cjUs^Lc (j-a icLo^JI Ji-lj jjJu Lq-c 4jjijjs j^^ jjit "<< ((Community 




CiLp^J^uJI 

<cjLjJI (JLc Js yuJk j-UJ-ll <>© d?j&* m M .UcJJI I jla J^ <jL£ ^j 

4£.j^u^o £>£. \j± jt" «Biome 4jjLlj>.V! 4_ij£jJiJI>> ^1U .^^ s-IjujI ju£. ^^-^i" 
,Lj]j"ut,.<v <jl£La ^ Ll* Sjj-^all Flora& Fauna 4_ulj_pJ|j SluLHI o^LaVI 

4_ij>. jJ^ojJ I CjLs^LiJI jj-ua £y& **J^ 1 .qjuj J13 Laj Jj^.jJ| 1 Jufc t V* {^>^ ^jf a 

CJrtJ ->>>-J ^ CyjLjJ**' f-* 1 -^ -!> :: ?- j0 ^! M (JH-^- 3 J^i-* 1 lj-*J u<4j <rt ♦"<* 3lJ-^j» 
J>».j (jj U£ . ^(.aCU <>>l£!l <j3 *-3j>JiXI ^Lilo^llj jjni\%}\ JojICil] 0j1>£? 

j^>-j ^yJL. »-^>u V <LuLp*^M 4_lj^jjJI o Ju* ^ p^j JSU (^.L^ (jL^ sLiiJ ji 
jjl 4*1 i u\ ^ya 1 j .^ A" rt i U>.TI j^1j~u\ jJ& tiJJj «_aj .4j jjLLj Vj (Jj >i*V1 f j ? H 
Herbert <j m,jl.-w cjjjjjfc» (j^ jlSJj t« ( j.iiTu.fl ^K» «LcjujI ^jJI - - 1 U , ,-> 1 1 ) j^ 
«jnV^K)) AjjbLia jula 4_cbjLxli 4jIj 1>j>^j (j-* **♦ j\U ^^Ja () ^Y^) «Gleason 

^(ih^U 4lu-JI *Ul£. <j_<a jjiJ -SJl£. 4jJJ *uJaJl La (jLc^j^j (4_uLdII 4j_lJI £>£, 

*^jjL5tJj (^JlJI ^ irt Ml >U nitl (jLSs ^ (j <iU IjLJk ^ L^MIaJlj t («Niche 



Ecosystem UmJI 3##k4f 

«A.G. Tonsley ^Imi'ijj ^. ^ ^JjJL^JVI 4-uLUl 4_luJI *JLc a. ,u j ^(U^ A 
jjL^t^ ol^a ^ SljuLlJLI cijlulSJI o^ ^q.^ ^1 ^ <JVaU 1 ^o ^Lc ^ 

4jJj-cjiJI tfJ^JJ .4_uLj3-J-^ *-3j^ia £p» L^j >Uj -fcj Laj CjL^^Lc ^ya L^Iajjj Loj 
4j^H1I *— > La- 1 U i r\ 1 1 J^t^a LoejjJU J*^J ^rllni^>U I jufc JUjlLl^I 3j-jIj <'■• ■■■"I 

J_aJjL_>i ^1 «R.Lindeman ^jL^ulLI ,j» c_al__Lbl \ MY aU J^i^tj^ 

JL^j i^j^l ^J 3jj_ud jj^* ^*4^>^J tfjULlj 4_^LLaJ| «jjjJl1)) j^ 4_il_ij 




?6tLuJI pic Iq? jhj Ci U^Luulj icl 

5 ^[^ *, a ^\ aljJS jl» AJjJL 1 \xtt ■** Lojloj jjJu) ljufc (j\_i ' J '-i ' J^*i < fl '^J 
1 o faj-ij-3*jj 3 J UL1 j 4Ja LLaJ 1 « <_^» Liltfl I » j lj>-<C<-< » I Sjjj-juaJ Li 4j_>. Luaj 4j!Lu 
*Uj "*JLl (U mi^JI JM_k (jja aL I \jb (JSj .(^j^VI ^yJJ 1 *\ ^'ca J$ (Jj-j>oj 
4j^_j_>J| 1 ^"U /:. \V | g" | (( jLa^a (Jt ri^j 4-^a j trS 7 1 1 Ly ^ 4-ti!ijl ,» "i 1 1 CjLuLSLJLj 
SjLLI j? 5 *1U tl ({^jjju» 4_JU-C fjja Sjln-v- jSLs (4JjkLj^j a^LSLII I JU^Jj 

cjLjIj_l>JIj cjLsLjJJI L^_<-ujLcj (j^d\ <Lt^.jJj^j .J I 4 1-> i"i i VI jirvV ^jojj) .,^-Lt 1 

^£ <Ulj 1 " ?l.a CjLJLL». Lg->) LlJ9j-C ^Hilj i 4_j 1 -t- J I 4-^q j fc> i t, I I ^ o i^Vi c?^ 
i l_j L_JL-c jf I (_pL> ljjt>— A 3 c?Aj '^-Jl (J-iJL-<i_j-J Lj Ujl> _ 4_ulj til 4 1 <.<j.I mtl 
5^k IJLA (JjjJj .C^Lul£Jl a! mi-wT JoLseJiJ e-\ d*nlj J Aln'tl jt ^IjJ-SVLa 

t^f aUIaV ^ tnj^jJI JL>JLi jljjljo ^1 p ^o"V) «Evans jJLLiU L*cj Lo 

(3^ \jt>jyu£> t rthV <a ^^3 4j3LLaJlj jIj-qJLI ^ aSLlI jjj n"TI <ULj (jjA^J CUj>-Lj 
* 4_J9 Lkjj)^_rO ^JjLJt-o (jj/l_j^j «Li>a L^>-j(j_rw Juljj 4^aj_Ia_Ll! (jLst-fl L^Jjjio 
I g_> xJLL^juo! lt~^' ** J ' iiL<-u J I 4JL_tdujJI j_A Cj LJ L_j__J 1 dJLA iutJ> (J-*-^J 

CjI uIjJlLJ jj U"rU JujJLjJI Jj^jJU I JLA <jf jJ^-fJ t( n t »>U Ljj '^j^Jj 

(jJj*^ i4_jGjjJU! /c-ukLaJLI (t±j_jJL>o ,J^ jI (jic- jU ^J^iaj ( _ T 3 7r -^Jj /<J 4--U-L, J I 
Cj LxLu_u_q^>- (Jljio p_fc^J 7"L>iJ ^j^o ((^j-ujll 4_ojf| lVi U » 5^SLa 'HflV L«^o /<iX:jJl 

(jr lj| i"*l l^ A ^ "tl aLaI C r.t^>> \j2 l_A ^jLc^J-XdU _ ( j-J> '^' *Jl U^-^J' *•— >L-UJ **< r nj 

<< jt-il " " II »j «4_jjL_lj>-VI 4 i j \p» -J'j « (_y^ I l^J i J* c„.ri_>JLI » uuL3cJ_La_L<a-x J— ua 

j^l ujU^£L« 4J-u «Lij^L_c.Lflj)) Jl o jub (jl Ja <^JJIa ^j—aj Laj__a_-cj ((SjjJJIwj 

.2l*LH1 2u]^1 oL^UJI >j^I 
^3t|-JL->*jj *— ^ <-uL_t_fl (jjo ^ ^ '^ "" L*j ( j r Ajj— j-oJ 1 ^LjLLaJI tijlj cjI <j»IjJlH 

l>JlaI_*!L>3 {jj-Lg- ^ i*~\ *< fi*> cr^ ^pl— t-u-U 4_<_u1jJ 1 ^. u t'^* fjj)l ^ rtjij t4— ul i<-\ ~*\ 

1*1-3 LlLlj £-^3 '^^^^''J LdJ^clu ^a^l L^-)J LiUlij iSLpJl dlljjjj CjLjSjjI 4. r.i 1 1 
^U^jIjjJ ^Jl VL ^y.flij (jf (jjJ (j>» ((4_U_LjJI 4-OjiilLl)) (j£. ^ K**M ^jjQ ?»-»( il 1 Ltlj 







«J1 



L^a :_a_A (jVI Jlj riJIj * L^jj-iiLJ i_>t j t. » l ^J Ljj— *^i <jl i 3. ' " ' ^h-d-^-^J 

i JLA - 1<- ^ t < ' a , 4—i- 1 J *-J ' <— S^j-IaJ I 3 jj i u ^ *-<a l_i_<-aSLc c_i^o Li-"o L^a 4_JiIa_La 
i * U" <j-« <IjJl_c jj^l 4 j j t~i r 1 1 j? 4-jjIj ■>• i nil pljJVI (jl Jl^>o *i.j *i t "II 

^ j. i «t a ;<i j 7c_pc-ju3 Ijlaj .3jL>JI jl 4_1^IjlII JjIolJJU cbLLc. (jr ^ Sjj^jJU 

CjLuLSJI £jJj ^ ^^S^jI L$J 4_tl_ij j^i: ^>i-l J^»'>c LlMl^jS i*(j-& J£ 
4_LfcT ^yJs ;j*"lS " '■< J jp^' ^LajLJL^) < JT ie_JjLj jjfc La JjiI^jlJI <»J-A j^aj 
LgJLajLjLa /-^J 4jl-U-LI j^lj_>Jl SjJiS (Jija) ^j^l^jL^. jjfc La L^JLa^o. t(3jL>.|j 
4_u_>.}Ljl-3 JljJj Lav* <-ilJj j^_i_C.j f<JLj_>JI J^^L^j 4_;ijm c_tl t tn t n \,\ 
j-Jb pljJVI JJL_C 4jj1 fl a j^a £E_iia_lj 1 — c_£ 3 JU, V ^ p'j^l cj— Jo-tJ ^ ^ U* 1 1 

^-Jbj) 4_jJuJI ^yJa Jj_j>.jJU <— al < <^l 4j^Ij (4JLua_-iLLo j3->* 3j_C (j^a 4_j^SLa 

^ Li>JJ-i LJajf 4ili>Jll oUjLSJI ^IjJ] tjru 4_«uLiJI ia^UJI ZUnUt^ 
(VU^LxUl t^-ij-i J ^^ (jlaLUI ( rt i"< ^o (^ 3jj_^jJ,l pljJVI JJLc ^^ /o^^e-Jl 

"j_a i ^ ^ iK a| Lh^4Jl>.| jLjljjj-uI ^^jJ] 4_Lj_*_o 4_ila_La (jr ^ (j-*_Cj_i ^j\j JUJlJJI 
.aLj^ (__^ (jLcaJJl ^jujjI * "j l^^— *■' 4__aIa_Lo ^^ 1 — c-i_u iplj — uaJI 3^jlj 

1_ ^ " . ' <\ " cJiJlLitJ «CjLoJL>o» 1 ^mj i o j '^ /rt j nl Jl3 ^ .^ >1 *>",t \ pl^j^Ua 
^j^ji ^j ^ intl jij-^-Il ^ JL^>JI (^±> L*£ ^J^>-T (jjl (jlSLfl (j^s 4_i^.3_Jl 
jLaitJl (JS^I (»L}->Jl j^a 4_AlL>Jli pijjVI 4 ,i <.m> L-iillicJ (±x_p- i3jUJL>Jl LiJLlC. 




?ft.i mII pxlc Ifpjhj CiU^Luu ^1 

4_^Lc_>JI 4-aI^. Jl\ m .(^J-ll ^i mm! I jij rt "i mi VI (^JLjO <^c jiaJJI <_3j_juajj 
(jru u3l>^ll 4JL>J (^1*^ ^KjuI VI j-A La jlj ^ " m.VI 1 JUb ^jLfl t 4 nl j -v'VI 

Lfe^-A »„«" S-lLctj 1 ^ j^ CaJL£ ^yllJI f I^JVI ^^iaJU (jlal^JLJl I^-lLJaJLa (j^LaLc 

^jufc (U^V i j_a ,JjI /<ub j^-^JI ^^H**' J-^J^- 1 U^i * ^-&Pi ^jLfllj H*J1 f*l i <n"iLi 
La L^jLtii (^ ^-jjud i4_uLua^J CjLujIjJ *_juo^>s Julj 1 aj^ Ciir t /^>l <jyjJI 3j-ALlaJI 

jjk Ijuk (JjlJj .(5^j3-j>JI ^*-^ *-* ^j Mi ^ f Over-Turn of Species *Lj>*VI fl>»l 
^ «Mac Arthur ^ijT LiJLa» a^j j!^"' '"Vlj f^UI <j*j 4Js}Ll1I 4 j <al]ba 

;Jl£| C.„^r j .M 4_ul_j_^Vl 4-^L^jJI £^J£ 4-^-j-> Cjjlj La K 4jI ) *\00 ^Lt 

Jl Jj-ojj 4Jl ^jltj LaLc ^ A ^Ij^tj Lillj juLi «May ^Lob *Lv ^j . Ijlj ^" ,,>! 

JjLoj! ^-Jj (Jj-ojJJJI ^j_a fiLJLv^UI Cja_5e_jJl £j\ a "n /aJj iLaLa_> ^^j-cuSLc ?"LjJLj_i_ul 
4_ajLjj>.1 4_cLqj>- j^I 4_j_j^3 ^j] jJfc Tt-L^ljJI jJiVI £)] (jyA^- • fj-jL^jJLl Ijufc ,Jj->- 
4_i_SjJ_}_3^ 4-iitJju ^ Al"-^. a (J^aliC <j-u JLjJLslLjI 4jlILi dj^LcLdJ 4> hj ,_jfc La_»] 
<?Jufc 4Jt£, ^ ^ ' "*** (^ JJI *-jua^aJLi J-iJlJI t 2>^ J * J * t— iVL>JI f^H t a ^^^ 4j|j i4j^_L>-j 
4_L^u4>Vl jjf jji» tiiJj ^ i.^/j ,■! Tl JjJj ti^^j; n"TI 4_^j ^yJLl VI '"'N ^1 ^ " Tl 
3juj mi (Sj^kUaJI J^slj_»JI ^j^ U^jJ 1 ^°j) 4 j^Ij-kJIj 4^Lj^_iiJl J^IjjlL! 4j j in (Tl 

Paleoecology ^L*it Und ftif 

L^jl <»l r a! <a"l Al JLjI^j - I jg y ' ^ * 4_L>-j^a ^_l^L>-VI 4_<_jIjJ t-.i I < L^aJU£. 
^C Lbj^pJ Ly^-II uLuaudJI 4_l^o^_j^iJkJ l^-laj SjuLaJI Cj^LaVI 4JLu 4_ljj1jJlj 
L1)1_ljjIjjJ| Djub ^j- 4 4 o jl mi CjL>>i "lJLI— lju! ^1 (Jj—c^o^aJl 4jj-j>_ *^a ^j-^ 5 (*^-^' 

* j j^j_^L>- 1 ^\ JU) tt-Tj (j! jJljj Sj^jJI a! mi-wVI <-iilj^ CjLjjL^JLs i« I ^l"i<n» 

CjL>.jjLJ <( Lfcj-Aj>o » ajj L^l^Lub 4j^Lu3 (JaiiAJ ^_A5txU 4_LLSJI pljjVl ^^yluv-J 




j j >L>.Vi ^y-a^t-iJ 4_x-£>L_>. 4 j »Ij'^ (JjI <-uj cilLlAj . Reef s < *1 « -■ 

.till Jul 3jLjL-o OjL£ <_yjJ1 <— Sj^JaJlj L^JLj^j duojjls (j^C- <JVjLu_u^M_j 
^Palj^SjVI c_il i_t.oT ^ i ^ 31 j_A aLqJcaVL) j*_}J9L>.2l CjVL*_4 jJL>-| (JjlIj 
^£ SjLiLuu (JLuLi Let, tj 4 j i « j ,ij 4_jJuJLuaJi 4_cjj*^*-ja (JILgj lt^^ *f''^ J ^-^ >Ll!l 

< <( ft ~>JI ^ \j\ mi ~i*tl c->Ljj1 n <QUi a! rn «it *-ujjf c^iVS ^JlJI t «Trilobata 

\ Q t * ' " U-S^jJLl j^y^L^^JI ^palj—flJVI Cj"^L>. j^JL>-} *_« LLcljJL-a (jl_£ 4_jj jj 
< jr 3 CjIjj-i-oLujJI (^palj-LiV 4 j Ld <1L) jjjJLlI! IjUfc ^e-i-a JLaJj *L^jjJl>. j*JjIj^ 

^^Ij^ojI <jl j,^!^ f-Lo^.1 (jJU^a aj ^j (((t^JoLSjj)) 3j^_>. 4_j_*iij ((Alvarez 

^jLB '^j^ i^ATI oLu^Cl! 4 j i n 1 1L) Lai . 4jjL£j| ^JlA c_<-l^-uJ <jl^ CjIjjjusLuJJI 

CjLu^Ij <--ll in "v ^^i^ *— J ^>K>^' J^-O' LV° ^^^ LT^ ^^^ L 4 jlj-C. (^yl^-^ t4j^J Jl 

^jIoI^—SjI Jl_ aj CjL_j_jJl_jJI jLajj! 4 cujLjJI ^,^ r 3L_|_^>J1 CjJL_^_cL ^^aj) < n <i H 

Luajl ^^-uliLilaJl jjuojJI ^yS CjJl^-Jj Jk^ 4_jjLjJI 4SJUJL1 ^jl ^i^- (CjIjj-l^LljjJI 

c-ljjf 1 fi\-x- a (jzdil 4_cujLl1I 9tla-*jJ ^j ts> ->J| dLLaJiJI ^j^ f*\l^ ^.Vl L-uL>JI c-aJ^J 
JUU 4_l*J9j ^LjijI r<i-^J ^ji^ -c1jJu>J1 I juA (jSJj .TjjJuJI SlUt <v) S^jfcjJLl CjLjLjoJI 
aL_HJI ^p^l^-aJVI) (jlj— J >J1 ^ULx. (^ JljJu_^ L*j OJJ— ^ ^1 ^ uaJaLj 3;3J 

j^j 4^>L^tJl ^£. (^ 'WV) «Regal JL^*jj» ^>^J L^» I 4'* t 4 m.jLlJI j-x.^.tj 




T'^uJI (air. 1&>J*j CjU^Luw ,Vl 

(JJlj <LiLi_C ^& j-£z\ jjjJLj L^-cIjj! fj^t } i~it\]rnr>\ ^j^l £j\j*5i.d*1\j djLiLiill 

^ L^LLiijw j^I LI f^t ATI ^ <J_JJ3 jj^c ^ 4_j^a^_^J1 (5'j-^l ol-aH-UU 

3JUVI 4_alA£ ^>u 4^MjlJ1 4_ljl^_3 JiLo JjUII VI Jj-3. £-^>>a (Jjj *Jj t JJUJe^a 

Jf> (J? l£. (Jj i h" 3ju>-j^o Sjl^La -15^3 (* JU1 c?*' f *.' 'Pluralism 4jjj %"M *_UaJtj 

v^j-3 jj-^ oljLC La ^tnt -a t j_£. L-illitJ 4-.4.j,.Jl aI^. ijL-3 tiJJj ljL_c L<i_j_aj 
4_l_j_Jl p\r » pLla^ ^^j-S CjIJJLj tc-UsI^ IJlA^ ^4-jjjU'ifn jJji jtl <-_il j K'Vlj 

.((Evolutionary Ecology ^jjlalJl 
< )-^*j J» ^; «Novaja Zemlya 1 jUj Lvl_a^i» ^ j^=t-JI jjjU c_ ilj,^^" Ml ^ 



• ■■4 * jSB 




£f Ll>qJ&juJI 

4-^o LJI^i^l ^ 1_uLl>.V| o>U^ ut>-±* J>L^< ^^j < * *U:t i 

»±j1jL>.Vi djuk JlLa ^^^UtlL! fift't^ j-juaj ^^ ^^-^Ls 4_jjojJ*( iij^j^jJi oJULo* 
jA^-c j-j! 4_GUili o^LbVi jLajjI <J& L^J ^L-C 2LujJtl ^1 *^£j ^ju>JI a 
<4ii9l jJI JLIUL! t> ji".< «ya JjitJjl <iLl^ ,3jL*J! jLUI <> cjLUj! ^ 

j— uLjJLl *_juo>j_j LjJI_>. 4_j_4_lJ1 ^jyXc: clal^rt ^kJI 4_Sj-j>- 4j » \lni^n La «_^ | jjba 
{ _ T l_i_jJ1 ^JaLLaJ cIjUjLSJI <j^o /<w^j J * ^ ^ ("u.,1 1 f <jf CJ '" " M ^ j*tlL>J| .^a 

jL-Luipj t4-iJl5Ci.aJI <LaL£JI j^*J SUSL^aLijj : ^jb l_u1j_^ 3-*j;f JLaJU ij^ 





>*4^s*^ M 



^&A\ 



b*«k*Vjfc 



LflLcj ^LuaAJua ajl/ic Li 4_jJ] j-kiij ^gj null ^jjJL^JI^ 
j mi C ^j^aLaJI (jj—SJ! Ji^l^ (jjJ— >-J » 4 t j j toll £^c 

Qja J_lS VI *1 jit \\ 5^3— SJlj pi "i*tVi t>U 4 j Mill 

L-djJ-ua_jJI /<JL_C ^ ujIj (jyl^ (J I J 0"SH* J j in ' I 

(jl JL>. 4_3^L*J1 0-JUgj ^Lgjj J-^J L>*-^' <( (J-°J-^4^ >) 

Jj! ^jSLlj .(j^rn-Jl f jJLlI 4_JJ u <T> u j^jJI ((Homo 
(U^)^jUV L y h ^kJ! f JLtJI jS-h; U^o^ 

m£Jl1 <JLuj£j) < rtjS lg-J-3 7"J-^» *lia>. *-ju»^2 jlj (jjjjl 
* 3 > i qlU I <G <Jct,ti / C > mi. 1 1 1 4j> aJ I (_ < t <u5 I 
A $ it t mi u3>L_i-J ^ jl mJVI jJlj>j <Ii1i->. ^^1 lA^3 ^L)1 — ** J'j I « Jj 

1^ «U^ Jjju V LvLlH^I Apes LjkJI S^b ^ ^ L +~^ 5> ^ 

.^^LkJI J^SJI ^jL^ ^ 3^*1^X1 j^IjJJI 3^ ^^^ ^^ u-j . ijt 

^ _ UiUj £^1>» ^h^*- ^l>^ j-^j VI ^ L-^j ^a^ 




Lp^J^uJI 

qIjj ->tl *JLc ^ ">^w jj-ti L* «Homo sapiens (j-uloL^ j^sjjk» ^j *■ ^ pjjU 

Lttj.^1 <jL_uu^Ll (JljjlV'Tl tcjjLjJI <L<_ulj.i (j| J_j i4_sujIaJI CjLjjSLo JL>-t j-A ^ JJI 
j^JKjJ^JJ^— HjI J 4_Jj — i. a ill CjI ujIjJJI &JLCJ *jj urt'f II Ai£. '.(Jj-jJ j lu_jJLj (_yoL>. 

^ ^^4^ itjirti" ^o ^>uL<i CjI j 4j^ Mijtl Lt^-jJjjj jtl aIc. 4 44 aj .(Anthropology 

< rtj*S TtxbjJ l5>^' < ^^ > ■^ L^J ^Lhf^ 1 Lr^l (J^W^ . L$J "'.'" fj^ <Oj-dJ» Jj+i 4_t>-LJ 
^•yj Lu c_a^L-<jil L ^a-tL.^r*> V ^jx. Cjjjitaj JL9^_Ju_jjl jj^cj l_Ll SJ-ia-l I ,j^* " ^ >LTI ^j| 

.^jl^-pJl (oJLc 
.j ui\ rt*t t j£. CfTr— tj j-i-lj J^-p c^rLi^> flLuil 4_ulu (^^>-jJI CjI J 4_H_iJL>JI ijjufcj 

{j\ J^ln'ta, q-a ciUJj i^jLaSJI < "i A $~t 1 i"i 4-Jjj_Laj 3^ j ml, 3jj_ul111 4jL*JI L^jI <_ 3 1c 

JIo (^ j*^3-l 4J juu a} (_yjLc. ^ i inn! Ijlaj . jjUlTl aLu <La-3 ^^yi^. fj>y tjLuijV) 

aL_o La jJb 1 JU^5 • siLp^VI aJLc ^jjj UJ^>- 4-fljua^aj ^jLl^jVI (_yic AjjL^-u _ «^t j.j„laJt 
(Jlj ni j f I pJ^JI jj^" Jlj La dJj f^-C-j (jj-^C-J * \j J ^-1 ^H^^^JL>— "^' »l <iJ^ ^J 

^J^lj-Ll Lew jjfc (jyjliJI JIJ-oJIj t«Sl jltll Sjij-aJI «LLa CjLijaJ (^JJI Lr 4-u_iJjJl lIslpJI 



CjLIlju 4_S^_>- rpljjVI (Jj-oI c-iLj-S jj) ^.la l-jI 3f.l j^) J ' » ^- ^j-uLjil (j^_iiJI ^j^a 
ja^L>.| j^lc JiJ-^aJI j^ ^La] iLxujIj Ljjjjij LlSj^3? jjioL^ t rt 1" V a ^^ ^LiS^u-o^l 
4jI Ju ^^ L^la JVj" <«<V! t^SLoJ CjI j m njJl f-l^jf ^a \-*J-±C- J^ Apes Lir 3j^)JiJ 
3j^*_Jj (_yJ3 cAJ-^ J-* L-a >^e-i (jic. ^jl m'^l 3 1 J?,J> ^l ^jl (^ JJI ^gjjU'itl Jojjl 




L<u|j iJaiJI IjLA (jJI L^jLcUJI j»JL£- O-u JL9 4J1 £>£. ^LiJa-fl) JjJiaJJ (JljjlalJl Jaihil 

(^£. 4jLj>.VI cjVjL*_« r.irt '4 IjlSLa^ ((((Orangutan (jl3j^>ulj^t» 2jjJs J^ ^1 

^ j>l_UjVI 3 US'. jLs ^liJI JljutH 4 m. lib Lai . JjJL^ jj^la Jl Jj^l J\}xJ\ 
LI rtj ^^JL: JiJ^ 3 Jj > ^j "' f 1 flilif ^ Ai*\ (*L_c ^ CjIJu 4_k. 4_)L_>.yi j^^k 

4jl ^^ (j^^j^tl J^e-m.TI Jju (^JJI) ((Neanderthal Jl3jjuLu» jL^Jl j-jJsLxI 

(^yi^- jj-j-jlII (jj-J^jJ (<u (4ju_u lJlII \ Y * ^Ijj* JLftJ (jia^JLlj 4_L_u c-iiJl ^ * JlLq j~^o 

. \ ^Y • aLc ^^ ^ «u^J jLujJ)) (_al iV<<l Lfcjjjf j\£j «\ij«*ll 

1 j <k\c \ t\ ia\ (j^ze.} JL^Ij tSj^i f$* <j^> Lg_>-LoJ <La£ Ff^J (kjl *N Sj^Jill ^c 
.«Homo erectus l> ^j 1 j1 j^jjb» jjfc ^uVI tiU^j i4^LuaII djufc (^ic 41* Ji.rinu 

dil j Lj-Sj^I uj^JL>. £yi 5jj n^wV Li-Loj «Dart CjjIjw aJl^ LqJLi£. \ *\Y1 aLc ^^ 
Ljj_ijI (^ j_t3L>- 2f! cJiLiiuSl (jy-^ljJ f*J i(jLtJijV1j LlLlII 3j^-a]l (j\j >U,i<ij CjI iii*o 
Li LAjLft_cl ?-jljHj lil ij i hi) 4jJjL>- l^t JQ'VJ^ *;(j^tja]1 BjLSJ) (jl 3 *-!^ (JjS Li^i^J 
fl$-^M ^J^-A rfuJajJ, 4 nj^jJl CjI n <^T1 ^^SLJj .(41^. jj-iLa \ , Yj jjjU Y , jrtj 

JaiJ! ^I^ojI ^ >L^) JiujuJI jL^j^U Sj^iL^ 1^>L^I jjSj (jV L^IaJj V 

4_*Lua>j ^JJl fj-*^^ ^1 L? ^ ' ' ^ ijSjfcj .r^JL-u (J3 : il-« ^IjJ^ JLuo L^<A.t.J ^gj^ln'H 

Australopithecus <j^jJI£j^I ^^.tj^ljl miI» ^jhoUJI a <\< t ,\j \*\Yi *Lc «cjjI^» 
v-^JJl 4Jlc. j 8 } j'iI ^JJI Homo ^j^Jbeii ^_iil_JLI < Mmf! oj^Lj jLI^j-^ «africanus 

,H. sapiens sapiens cujJljJI ^j hijII 

•-U^^-d^l < j\ i r,j ^JJI LjJjlII aijJal\ f^Jj ^> mi ill Jj-lII t>u 4 1<^H ^ii>3 cliJL^G 

•AjIjlj jl^ 4jt ^^ d.ujj^^LiJI CjLajJtU dJLA JjG (^jJlj 1 ^Yl aLc ^3 «tlijlj» 
Ia>. /u Mj^jJlII <t->-^. Vjl 4-La $-jJu$ (^jjl i.»ni fl 3^5 4jja CjUjuu ^jjJoj jl l*j^q 




^1 LjL^3l 3jL^ (^ C-aLuiCt.i n^l 4SjJ>- <"<lnni^ ^jJj i*u.ttl (jj-itJI C-SLuaujI Juuj 
4JI jJ-AJ l.jlttl oLu-u_UjJI t jjft f">^ 3jJ.rt -V I «. ^M -aL£, _ l_UJ-Jj| (^ t"i,tfMj">S'l (J I 

fa-ill f^-^ ^LjljjI O-flj £^a l-lJj—3 f^ij^ >*j) < *-*"*-° (j^^L-a ^ * ^ cr^L 4 -** -^ U^^ - 

L^Liij^l juuj . IgjUju ^ Sj^n^Vl <9JlA 4^uljj cJIj Laj « Aridipithecus ramidus 

t^jJI fjj-ll cT4i 1 ^'j; < U Mtj (^jj^Iaj ^-juaj CjI J j_j_flL>.Vl g-l.alf Lfej j "i tj Lxlxll 

.dijuui i>J^Lo 4_uLaja jrU^La i , I tjru La dpiJl ^ Caj^Lc (£>>-f i-S^LmjV LUu 
jl Tt^-jJ *LjI*il 3jj-dJ1 j*j-SUJ ^j-a 4 jlr jJLc U 4jjLiUI 4_ui1jjJI ^^JLi ^Luj 

CoJ3j_dj J rt *^ Lftj j f j (j\JaL>.j) <ij jll ((j-Sj-jj <jLu-uVlj Pl_jojJij 4 ^T «i -rU 
t^jjJalll (_^j-Ii ij-a <Lil"L>: a CjL^jJ ^j^JLi (jLcuJVtj (^jJl ia,niH jru La I fli«--ul uft->- 
LcjJj i4Xal£JLa 3jL>-jS jj) ln"n («J «HomO jjajJb» (Jj-uiuJl ( jaiJL>JI (jl (jr^- Jju La^a 
(^jLJI j-xC. 4jl.iiT(tl tJjJju tjJJ jj iCjLLlaJI (jy^L (j£. 4JLSTmi.a 4_t3 4^1u9 J^ CJjjIau 
<J-jL^j_LI ^jja Lbj-i£:j jrU^l> j-aa^J 1 3.lLa c-uS^j <■ <j^- £>ja fjjj-' ^ j-a-uJ 1 J jjLcujVI q\j 

.oLS^aii-oil {y* tiilJu Lka-ujM Laj f-LajlJ ^^ajJojJIj ^^^Jb^lll ^aZLboll 



(_>'m! J^Lft j_^ojJfe» (^yb Species f\$*\ 4j^j ^gj <Tu Ji (juuoJI ^j^ I j fl i < <^" l_3j— «j 

Ja- mil Jjua i«H.Sapiens j^mL ._a»j «H.erectus ^.m" *?jjj ._a»j «Homo habilis 

4jjj) rt 's.l «OjlJ)) lJijusj (JIJ-ll (( < j^ajlSui^-fl| (j»S^, " jJ*J^|^ **' '^» <^rtl<<iU f jj-ll tj^ 
u£ JJIj tTpL^JLlt f**^ J-^J 4^a-*ja^>JI cA a.ui^ rj_toaJ jj-aTugj WXl aLc 4-aJLj^XI 

^ *4j^llJI fijJVI j»JLfll jjb f^aJJI la-A (ji ijgpcs^jj *\ $\*y L_a Juil^JI ^-jo (lLaJjlJI 
fjj Jjt 4J? ^yLi jjflL^^I JjG ^jj| (((jjiJSL^jI .Jb» ^IMI fjoiJ j-*iLJLl < rtin.H yb 4JJ 




4_iJ] ^j.qjilj ^jJI «(j<il j.tLm »_j*» j) ^ *^ ^^ ^i-JI jjjx-L>JI < jj j *^LUI fjjJl L^ol 

f I 1 ^ *j>.jJJ 'A^jJI (jJ->- ^pajVl j^»-*J dJIj Lo <_^l'j 4_jjJL>JI 4j^ uii\\ CjV^L*jJ| 
OjjLusj (cA^ljl £>SJj .(((juilSjjl ._A» (]yi L- 1 * 4_£j^Laj j^iaj JLfl 4J| Lj^jJ^jj^jjVI 

a L y^jj\ -_jfc» (>« CjjJljo JuS 4-JUJI j*AJI CjV^Lk J£ <jl ^jJ (jJj^l ♦ jrUJu>Jtl 
4jjJaUl tfj_Aj .(tf^jJ&Lv) LqIa Cii,.,<t "v. (^lll ^LaVI J^lj->a J^Jlj xjIaJL .U.,.jVI 

j >_i_3U-Vlj 4jjjl^JI 4j^j1JI cjV^LuJI (J* 3ju>.Ij J^ j^j 4jL0illl j^b ^jJa j,*m» L^J 

3jJjla1I 3Lfuill» ^y » ^ »" 4j^iauJ| ^JlAj ij^ljjL^JI L^juji^j SjjIj {jA tl*^jJtIL«-iil ^l)l 

^yvjJ^jj^JuVl 4lt^L_xJI LdbJut j dJ^ «Theory of Multiregional Origin jLlJll 

3jLj3 ^ ^ J,'^ 1 ^ c-jl -V "nVl j^J ^ylc »j <>ill <jia_AJ (jr^lj ( ^"\Y) «Coon jj|5^» 
.(((jyuHS^j ._A» 4.d.l 1 o fjjS 4JtC (((jii'njL-u ._A» (^ ^j m<,JI pLajJI («»-5t>- 

JLU1 SjjuJL! 3LiuJ! 4,^ ^ i M-va o'^Ul I jla ^ 4_L>liJI a^^jJI Lai 

^_a 4_IM^ (jt i Ja\jJ±a\ ^j£. 4 jij a L$JI jj <jl i>>"iTI JL3. ^1 Jj-aj jlSu Lfl^JL>.( 
al.JuJ (jlSLa (j^4 LjlJj^J Ll5j^J9I (J- 11 ^Lj^Ijjc-^3 4^*i 4^ka.LA ^^JS <"< i'jLc ff ^j"**'\^jl .-A» 
4JM-<-JI ^>J-A <ZijjJa3 (J-oaLaJI L_3j^ii j^ j-jjljJI lUt.iI^ Cxjhjj ^^juj^uJXI pj-^l I JLA 
iijJl J ' -1 "j JLUJ^JI tjLSJLl ^ylS j n't <nl (^JlIIj (((J-llLuLjj ._A» JuJL_>JI fjJJt ^Jl 

,j.u 'j.'L^ .-^» ^>j 1 el « Subspeies » juju>. »_jjJ 4Jjjj ^ LAJ <jf JJ SLLn t_kJl • 
.-■^ .^."M^ jbju>JI ^j>iil 1 Ila jJil ni r, c^j-oj Ju9$ i«H. sapiens sapiens jj-'j;^ ■- 




Ll?oJojjJI 

fj\ji\ iJ^k juJj^ dJLA Lu^j ^"-^ 4jJaL cJlj Ls ^1 4 rtl" ^tl 3j^miJ1 cjVMj^JI 

3juJlj>JI \ uj r (^ ,4Jujj t n U \ * * ^Ijj*. L&j. 3 r j-j_^L>-! ^U.„j>JI Jjj_jJ| ^3 
l_j^_c ^Js ♦ 4-u-u lJlII *\ * ^Ijj^ L±j <a <r j-j3L>-1 : LJIjJLculj 4_t^_iiJI Ju^Jl j^-^J 
bbj-*£. j_i^L>. I : Lt u£l& % $\ Jj^duJI (j^ 3 * ^* UI (-J ^' ^ * Lr^l^ 3 * Lkj^c J-^^*- ' : WiJj' 

*-*$*£ uM- ^J^ crH >^i kjUijf ltL^ t>» c^.jJel^.1 <^l 4^>U.j ^JjU-Vl 
,*Lc (JiJt i * jlLq ^LjujVI Ijla 4li2>. ^ jJI ^jL^kII ^jJalll L7 k. Jju U-« 

4-LoLicjj ^_i^L>. 2\ o JLA ^pL-LAj ^JL^kJI (jLtjujVI jJS-lA ^_j jcjudIj 4jL miTiMj 
>*-*]! <>* t-3>$-£ JL*. L*j'>^ J! J-^J ^JJJ^ Cri>^ C> ^>^-"t <^l 

0<j**j') j-L^<JJal JL-3 ^j-iujjJXI {£j — it* i\\ p_^j_Ji <j I 4jjJaJJl gJlA <_jLj*__u31 *X^J^ 
^J] j j In "n ^^ySJ ((JyjL.t'.rt «Lj>.L>.j rjH^ O^ J"*^ O^ (jt^I (l? V . ^ ^-iLJcJuVI it-it </^ 

<>a(\^i)«Ayala VL1» 4alj>>J1 Lcw^Jj^Jl ^<Jl^ *Uki! U ^Ul l^lp.M^ ojiia 

LiillLt LgJujLJa_4j iOjJu>Jl q\ jjjJ2\ CjV^L^lu L-iilL>Jl <L_t3lj^J| 3jdt Jji >ui ^jLjlj 
dJLA < T (..^- .Jin La Lg-LjuLout (jyi^- >Jl^ t4_j_dLuJl 4j^_Jj_lII &|^j 2I ^_lsL>.I (j^i 3jjj>.m 
lLsjC-i *^q j-JjI f<i *», 1 ilZ) (j^Ii ^((J-^^' 3jJuLxt,l 3LuiiJ)» 4j^-LaJ i ^j 1r Tcjvjj^ 4-j^irml 
•>i£j ui Ml fjjJl J^* 3 ^ tf^j.ni.d 4j t"(<t cr.nl (^jJI (Ja-al^ll,! ^-^I^Jl^JI xj^^III 
^JlI J_>. (jpk liij <-J (3^*^-^ aJJ-t-HU 51 c'riill 4_j^IaJ Jjj 1 °\ <j\ AJei \ JH >J1^ 
Li^j^I ^yJJ grj uaJl ^_« ^ S U;tl jljCLal ^lo^ t^j^L^Vl Jje-<-u 4j Ll^-l^J ^^1 

l^A-JI ^iU j^L^I ( jLc jp*Jl ^ '(LjjjI vj-^J ixuijVl i>^! U-ti Lu) 

^jSUj ((^jjiliSjjl .-Jb)) ^rtl r nil (jL-ujVI jJ_3L>-Ll 4 j Mill SjUJLii ((jninLui *-A» ^JloJI 
^_i£L>. VI oJLgJ (jr^^JJJ^H > jl *-*^'j '( t^-" ^ Y * * (jr^'^" ^-**-T 4aJI 4juj) j-£l f- Laju 
<L-u (jj. A.a < rum ^Ij-^ jLLa CjIJu CjljJLfl ^^ lj_jiLc L^jL rcual <jl (jrJ^- JjU 
4_JLojjI 4jj^la3 4L»-j_a (Jjaj i J^-^ L<*-^ c^r* 1 ^ *4Juju (— raJl \ V * ^'3^ J 1 ^ *-<^" tlj 




3jLi]'l j^ (Jii^Iu rfj jJuj Lq-Lfl 4j&Jlj '(L-'JOj' >^ Cr ) ^ J '"^ i -r J >^' (jrH W^ .' ' "1 O-^ 
jbua Cj!ju 5-jjjS ^^ aL^. <JlJ| ) Y * ^ L-oJl ^ * * <>U L<s (jilfi 4jL JLjjJuLjj jL-uj] 

t((jjiI-uL^ ._a) /ojlUI ^j mi i\\ f-jJ-JI ^^ J*- -0 J** U^ (f^ 1 L ^' ^ ^ * *M>^ 
« JLjjJuLjj)) (jl_j_ujj jIjI (Jjuj -(*L-^ cJiJl * _ T • ^Ij^. jlLa 4_jJoljJajLj C< 3" nj 



<_UJ 



.CjJJL>J! jj\ mi'iVI 4JL<J JjiaJ ^jJI (^jiM mL-u ♦ _*) ^j^iijJI ^jjJLl 4jjjlxl]| 4j^^Lc 

(jr ic LjjijjI t^Jj-^- (^^f Juvi (^jJs Ig jlr ^h-C ^jjJl 4IL<iJ^j<a->J ^^^^Jj-jjjJI Jj*_*_uJ1 

JL^IjJI I j_4 -»La! LoLu 4.^1 Mill jj 1 V "1 1 JLjjJuLJ jL^iJj LkJLaj L y3j2J\ aI_C t_3^| 
.OjJL^JI ^Ljij^U jjjjLJII (_JiLjJI 4JI i _ T l£. r4-*j?E_4^>JI 4_*_lju 4ju3LicjjJ 



cr 4_t-(J 



»^a| L<s iA 1 jL4a u(Ma_uL<iaj_l)) ^jl i ii t] tJ^-J$ 4J_u Liiajl L-kyi *"i -v- Jf I ^L^-ala «4 i nil! 




LlpoJojjJI 

oJJb jl l_LO>j^ua_>. t^^ljJujJl *jj_oJUI Jl ^j^^J^-l^JI j-a-*J' jl t-i^p^lll iSj> jx 
jl nuVlj « jj_jjLjaj_£» jl -t-ujl j-U 3jj_j>.jJU lLLLj j-a j-~iS\ Ufej-rfka-^ (_yJ3 J|J^— ill 

♦ LJL>. S-lj^jJU 4rtll>J,l 4^^1x11 Cj^?MjuJI Jj tdijJL>Jl 
!^j1\ LliLual^ "ix al (^j-^-aj 4 3 "w j ^$ t a ft j (Jlj La 4 j ija a ll aJufc |UO> j^JJ 
jL-uJil pjj jJbj JU>-|^ f j_j j>a JtuJ^Ljjj La-gJjSJ) .>->• *1 l£!>-^ jL-aM L^j_utJ 

jl Mij^l jl (jr Lc JjLJ jrtUrnl*^ ^ j^J-SL^I L-flL mi L<l j^ *Lj (iijj .(l^J iJi 

7-jljIu SJLoj ((JIjjJuLlJ)) jL-ujj jjialj-nJl (JjJ9 1 3 < «ni 1 4rtU? U ^^ j^Ha JL3 ti«jjL>Jl 
T-jijuJI aLojV 4 fy\£ 4-i-JujIju SjLo ^-Aj iaLl cJJl j .oif <L-u.gJvj lJsVT ^ * j-u La 

(j.rnl >^> *>- CjI j jriUuil*^ (^ 1 fljlr J-*-* 1 cP"^ J-^^-*"^ l)^ 1 *^ j' (J^ Jl ^) ^ <* 6 'J. 1 
j-coxdul m£/>-1 JjiaLia ^yS l^jlr jjJL) aJ j-i^Ls»-Vl aJJt JlLa j£Jj if La^lu 4 U r njlia 
3^-lIiJ (-JjjLxj Ljjjl 4 J >-^' cr^j) ^d^ ' (t ~- A ''^H^j ^^ 1 i^jl j-^CjxJI (JjjjLlJ L^a£ 
I JJb t— >1— ^ciol 4-3j mm L*j« t£a^3t 4J.M ^yJI r-Loej ^-jlj-lll CjLjI jl La-£ i(\ j ujT 
Jiaj aj j^aj tj^/l ^^Lv j-sl>lJ fd iljVl olufcj (4_u1jyi SjUI JJLjtU?) l$!>^ 
4-J1 ^4 IIj m£J-1I JJ-C- t-rtl">i„a f">^ Lr*-^y « JljjJuLu)) jL^uj jl jjfe L-JUJl t^lj-H 
.cLuJL*Jl jLjuj2i Cj j^Lji jl-i^J*- 4JLa tZjjjLso m£Ju! « jjjjLaj^pw jL^iJj 

jO_a-txJl LaJb 4 j In all 1 J 4_uLUl CxAIi jjj-Ju til jj-aJl ol > i<XLM.,,a^* J^l>- (jy^>* 

xj^ iluj r, t A\ cjVM-uoJIj jUojVI J^ol 4_«iljju jji; "i Mill j£si ^ jhJLJLiJ! 

La^c^aL a£:j (^ylc Jj-illlj jjLjjJI ^j-^LtiJ jaLajjfcVI j^o ^fllSUl jJlill Ij ^ %^j 
^^yl^. Ja-^_stA j-x£. ^>j1 j J'«n ft "it! I JL^J jL^ J^aJj .^j_Ja-JI fj-iJ1 ^ c?^^ ^'rtJsi 
4j5jjL-a ^Ir Jl^TulII J_p>jJI jJjJjJI ^^ ( _ 7 jJI t4j^ m< ill j_i£L>-^1 < auts\! 4-SjjJo 

.CjUmimjJI (>a 4>>LuiL OjJljkJI jLaJVI <fl>U. 
4Ja^L*Jl ^ juk 4^4j_Sj>. £yi L*JJ-5j («J <j^-Ju j j'ql -vj j>s ^L»^ t d,Mt"^l La jl ^Ir. 
pl^Vl j>3 J^>-'j J^Lth 1 SjaiiXl olil>Jl jJk IJL4I j^l^a !^_<_ulj iaJ^alll ij>.jjJL 
^jl\ t—flLuauj t^4-ijL-uJl 4_Lidil pi ^r rt <<->!! ^>-'j) 4JLa jJl^o (^ JJl 4 liluij 4jj_JuJ1 
(ju (Ja^jJilt jj*>. 4JL»i jjfl I JLAj i^jJaL>-Vl l^JLa C^jJicJ, nil ^jJ! jjioLLlI >il-ij »-iLI j 
4juiJiiIL 4Tu a /t\ ^cXj ^yk: 4jaAjuai1 *JL 1j->h ^yjSljJt^Ji wjj^lJlj M^alauil JjuiL 



i j ini 



^^iljJL^Jl j-lajll j. j t*o 3juJL_>JI fljJVI ^^a-cuJ 1 fl j '^ Jsajjjl ^ylll Cil j mi /<>J1 ^jJJ 
I JJb Jj.>.j jij, a" *.»L jLS-xcVI ^1 j ^ 1 *J c-u-m j>s >-^' tiJLAa . 1 SjJj LLsLu^l 




4-jj mi [\\ jjhi^-^l ptX* * (jl Ja^^u tL-fll ux!fv" to2i CjLjju 41juu^>- ^j^IjjlILi-uLjj 
\j-jl>-\ Ij^JLc <N.l>- « jLwu» ^1 I'm <tt\-f\ Jjlj t n mi **i£j aJ (^y^JI (4_ijjJiilj ^ In i ujJ 1 j 

j-i^Lvf jij^-j jjaj ' <ij dJUJ ^^ L^LJaj *(« Australopithecus (JjuSLJLj^IjJL^!)) 



Ul^4 



i«Homo j^jfc)) ^j_JuJ( (jni^ll jjja 4.<.<i.«tL>Jl pl^J^U 4-i<iitJI f.Lt^Mu^\ ^^JL Lc^j 

. H.afarensis ^.jmi'ijUi >ojjfc _ ^ 
. H.africanus <j-uJl£j^3i >o$a - Y 

.H.habilis (jihIuIa y>$& - T 
.H.erectus ^^iu^jJ >«ja - I 

.H. sapiens (jninLm j^^a _ o 

^jjfl JLJ^I ' ^ ■ " **' ^1 3j__L->.V! Cjlj) I Mill (_5-fl^ (4J_t^ jJJ—lLc ^1 ^J) _j 1 a «_JJ (^U L_fl 

Jljkj 4_p*lj £y& ^>>a\"\I jl>. <_fl^"i ^Vi IJlA jLL JL3^ ' ^j'"* t **'H Li-uLjj] LAjLitjl 

cjL^LUI t>u tjl m.'i^I jj^ij JLitjl jl^ pMY) Julian Huxley ^J^Sjt jLJj^)) 

JjiiLaejj Lia^Lla U^j-a JtJr'n _ LaLc £^ Juu ((Diamond JlJj^sIjJ)) ^ji l^>^*' ^p*Lj 




^& (ill JU *n j'°> .^gj mi j T t j^u-bJI <j^g Lc^j -Sj-^M I Jufc jl Mf^? <L*j>- (^JJIj «t_uitl j 

aIL>o l ^\ Cj|j-_jll (j-a i_*JJ 3 j-^cj jl t <^tl ^jL^J 6jlJ2> jl JlLoIj (j;j^jJLl ^ <«a t 1 1 
(^■J {jjic j£j-i\ j<i <"iH <>.}jJ3 l>"^> j-J-C: J^l (jol>> Ciaj 4juu3^j JjfiVl i _ ;T ic AilLuajJ 
^JJI jLctjl tiJJj ; tjr Jj3j>Jl t-oafTj-lli ^^ 1 <i<j *','.* 4_>L«u t j^a « Jljj^iLj_1» 4_iJj jLJlit La 
CdTo- j (j3|j 1 1 jit II Cjijiuj \jJ\ £yi j->~\ 1.1 JUL (^g^ ,u< 1 1 1 (J^l1>JL) lLL>JV A it, nl aJ 

tL-a^t T iL- W i CjLvjj ^jc j. j, uu, 1 1 ^jc 3j->>Lc ?c_j_x<aj <_ 7 j^>- 4 j pit Tl 4_l4_lxJLj! (^ol^I 

.4ill^j| t-jnij^ai (j^-un II (j^L>Jl L^-Lq jJ->*J 
pU-^M 5->-jJ (j^l J-t-aJ jl£j _ (JjLaJ^I £yo Jjnt a jjL£ jj^M LjjjJ >si>J JloJ^ 
LuJ3jjtA (3^J .CjUq^Lc (jja L^-Uj Lo^ 4jj.mi.J1 j^L^M-J 4 j.umjJI JoLflJVl (J^-*- - 
Juu V] j^t-ajTu jjJ (JoLgjVI ^JJUljII 4-uDLieJj) 4 jlj Jl 4 jJ>j I</VUI CjLc^_4->JILi 

^-^jLfl <3jl_jJu>J! p I^J^H f-j-«iiJ ^ 4jjjLmi.«J1 LliLt-<^5tT(JI jjJl! M ^0 * ^U Juua) 
0J-LA.W CjI (\tf~\W C< y.ul£\ XjIjU L^^J *L^-*>» \j-*\ J -"' J 1 1 SLuuJ i_|jL>- i^Ul Lo 

.Bipedalism ^iUI ^ jru^aUJI jrtijJkll ^^k: aLJI jU^.^1 _ ^ 

. L^Jl o.t"iiulj CjIjjVI j-lto (J& Lutjjj>Li Juu ^jjJuJl aI.I.V" Mil _ Y 

3jUil c-il ,,,-<lj oV^I ^Ip^l) 5juju>JI ^UXL 2-il=uixiJ ^LojJI j^i - T 




Mjjj-ill) 3_SjJi]1 pljJl (jr^jl lt^" WtH 3 (3 J ^ "' J L^ i^LyjJLll J£ jjJ ^ (jLt^J^I 
*JLA^ .CjIjJ^/I a| J Vi Mil ^^ SjJLaJI L-ll mm ^ l.j '^L£ 1 in .. o>^ 0^ (j^? ^ 

j^ylc 3>jJ dJI jj I n-llH <-uJ ! JLJk (jfAJ '((J^J^ C^ ^ JJ> # k (*-^ — Slj (jl — <-u_)^/l <j^a 

. L-uallo j^yAJU lt^" *J^-^ J>^^ l^- 3 ^tojLfl Antrt < " < t i 1 r> \ JlJ9 Cj1jj_12| JLxJU-ml 
j^_jj 4_ojuaJ1 0Jl& ^j^-J ^JJJ " 4J9^Ljl1J 4_uatilu LiJajl ?t_pe_u3 ^QJlu-uVI 1 JlA (Ji>aj 

^^ ^LuClx-uTJ (jl JLjJIj (jLcljiJlll Cjjjj->iJ dUju^ft (jLae-tluVl SLp- ^c LoUu 3jjJu>JI 

9-\jIl*>.\ tjji 4-Jjjf a ^-jSI pLajJl j^ l! Jl>j-a jjyJ] 1 iu^jJ *4j1 m-sJl OjOlS Jl jCLol ^j-fl 
1 j ts*\'ta qL£ (j\c\jJ^\ jj-ScJi} j-JjLJLI £jr LiU_jjJ( jjjLS (jjjj . L^J LcjLLuj 1 j Cjljjal 

[J,)— uj—u\ (j-aJL^Jl jl_J_>-l '^>J^1 7r l^<*i (_ T -1^. (Jjl Ull j— ~fc.M ^ MiU ^^1 jl ■*- di^tl 
^1 A^tUI ^ ^ J ' ^ J Mjj-tLj pjj Jjl (J^ L^ 1 -^^ ir<LnjL<jJI 4_LioJl CjLjt—i-LiaJI ^*b) 




(jjjLuLlLl 4jk^]| Cj^LisiC 4j*lit-uoj (jLLduVl 3^*9 £yA i£j. ("oaJI fjJI IJ^A 4j ^j^jj La 

ti«jJL>Jt (_gjjl i.q.jJlS 4JI OJte.-^.j jJj iSj-ksJiII dJ_fc 4,seju3 JLSjj j«J AlbjLsJI ( jj3j.f a ) 1 
I Ju* ^yl^. j-*1lJ JUS j^aVI <jl J'J^jjj * 4-uUIo ^ jJu-oVI <— ijUJI VI f>*lil J^Uj V 
AjJa JLaJj » ((jnJLuLm *_A) j-j_>.VIj jjuuaL>Jl (J|j mi t\\ p^-iJ 1 j.^lo (jl ^J j— Tr ill 

^ ^ ,iii jll g^UI I jla (jl ^yk- J^ L-* lPLh-^ u-* "^ ) «Trevino jii <ij^j» 

Jj) i^ "*tl ^ 1 J(^H ^^ JLXJJU (jt Jj^ (jLuiJyi jl J^jJL>Jll (jj«-fl iiilj £A$ 

(_£j1^juJ1 <L^pj Loj 1 gj'q oLl2j ^jlS 4-lu^ 4JL>^*J j^a jJfi i/«jfclll ^j^a <CL>*L>. ^^ylc 
aL*U1 Ia^J rflfl (ii "in **D*jL"L« <_ ? -Lc- *^J^ aJjlI ij-lajj iL^-ujlj-5 tiL<Tcw ^j^a «L_ujJLfll1 
(OjLxIo jLJLajual ^yfl 4 i .■ (i*i ^lr jl <iV VI (^ Lj«^->- J^ jJLs q\ m. .ill *j^ ,< Jl 
(jL*J«a_a SjjLLajo 'UU-*^- *-loj j^ <LjjJLjj 4_ljlAJ S^Lii (jja 4J ^-*3ljJ 1—4 ^LjlILou-a 
Cj^L^-jJ Cj1j^.iu«U 4_aL!*}|j j4.jrLu<VI ^Jjusj LgoJaLjl ^^^l^. CiljLiJI <J-«j»J 4j i'iLII 
4jus rtu^o LicLao-i Iajus ^-J*-^ <— >'J-3*jl i JLuuaJI j-u^C (jLt^uV I j^i-Juj . Ju-uail 
♦ (jloUl (j1.<-mjVI Ltiu Ij^J (C-J^Lieill (j^J Vl tJjUDljai] "ULaiS ^lu-uj -^J^^ 

daiJI Jl f^> rtM Juu ^f) *>j.j^Vl 4i^u j-fljf ^ • J| J>L*w ^ Oci JL*9 lCr IL>JI 
Cjjf ^yJI J^oIj-aJI Lq_3 tT^JJl t <i Mill jjIaJi lL^ ^c l!l*jJLj>J| q\ ( h *1^U L gjjlr>'iTI 

^SJojvjJI 3^LaJI e> jla J>U* ^j-iiJI j-UjJI ^ JjkJdl jijJaiJI I Jla ^J 

<JLiA ^JLwaJIj jU.^11 (jl .n"^l) JjJ& XLc 4_JI Uj^il Lo ^1 4_3L^VIj 
J-A (iJJj t(_gj i*ii l\\ pl_4jJ1 /ft-X A ^jLjj JjU-fl a£j jJk cJLj A^-a j^y-ut j*tj JjoLc 

<Gj1j_jj (^^L-Sj J j (^ >" ^j^a (jl—t^iJ^U 4_^Lj| Laj a^SLII (^5-k- 3jJL_*iJ1 l-jLki " ^1 

L^jV *4j>HII J-aIjjJI djjb tj-A ij\ 2uL^ j-^jj 6' ^L^jVI 0^ (j^J *Ji j >^l 

. ja^JuLI jaLajJI Jj_l2l>o (jr *3 (^gjl id"lL) 4Jual-L*a!Lo Oji£ ulj^.-^. 




pl^ji jiuu 4^1<u La JS^ (tl)ul^_i_>Jl (j^J ^-i^-^^ J-f^- 1 ^ J ' * * L?-^ 4_iill^ 

L^iSJa. i^r^*- -0 cl^**— * cjI j cjljLij <j- i '-p 3"*-*^ * ircjfcLi-lIl (JjLtjj ^j-a cjLIj— >_>JI 

("u^a JliI Juvl 4j1jj (jLljijVI * .lLu.ujj Lgj ^^lll 4JLal£lM 4JtU1 O^J' lt^^I Lr^l J^'nl 
(j-CL>-LJ1 t U\~ A». * jj ^t*. Cj£.Lu3 (_^JI 4_dkJJl lUjj tdXuaJLa 4_JLjJiIL_u_« 't^t^.^ *_u»jj 

ac. j (^yic ^gjjl i4mi^I 5j^_aJ L^jjLjo (*^i*3 4jjL*-« ^ySa La^LojI LaLc i * Jl^la ^j-u 

CjIjLJu^/I ^LLi£.lj JoLoJl J-a <>"i»nin La (jiaAJ i_)U m mi! (j_a L$J&La1 i^JJl t LgjL£> 
(C-^JLuU jf f^i.nC 4_jj|juJI (jfl <U^jJLl J.LU-JI (JjLjjS L>^*^ <^->L»J 4JjLiLaJ L-iisLitJiiJ 

\jjlau <J c_i_tdU^U /c^jSJj tLbjjiaj 4juLLaj S^jUit 1 4_iiJ| LJu-Lq JuJl>«j ^^lc. LiUj 

^ Lg-oj La a£.j (jJc. _ (JjLj_nJI cdi3 J£ ^ u.*kl Vitl JjL^j ^jV a^JLl^ ^^Li 

&VJ-A j-La-ual Lo^a *4jj_JLjJI 4_JkJJl t"il a j ^ a *a| L^_lA j-kljJu Cj-iLS _ cli Lj3^Lj_>. I 
£j_a 41 mi 1 1 11 jj-C- 4-j^ mijTI 4jlUI Jj-Laj (J^.ljJL 4jiXl^lal djljj-uaj £-*^3J (_yJ] ftLaJjul 
c_ ijJLoj (jj « Cj Lb jjj Llllu » Jl aJ_A 4_-t_u3 ^^3 1 "' " ^" jj-SJj . 4_jjj_t^iJl CjIjL_*!uVI 

J_uj^ '" JT ^ ^l)^ (( **dj"*^ ^hJ-^^*"'" » taJ ^ J-^'J-^ * O^al J Lo ...(^lSjJI 4u>.ji qj* 
<Jf lc (ij_uaJI ^LaJV 4_Li-mj J ■ ^ ^ I CuL^ LajjJj .«Sjj-S^iil CjLoLkJI)) (jr 5 ( _^xaJJl 
^.-l-ljlIJI ^1<* 3jJl_aJ1 JLiLsVl L^j u-t-^-u-Tt^J ^^lll 4_2j^laJI 4_ojIj^ j^^jfe 4_iUI JJ^j 

^jpSs (j^.t^a—ua,, ,-se "1 11 (jst* } {J}j z^Jj .rCjVjl — >JLI ^JlA ^Ijj JL^vl «(jjjl^« {j\—£j\ 

^yi) /cjfcjlj-laxial Lgjj_<SiJ (_ 7 ^Il *— )L_ ljjIjJUi JLA (Jj-jS LjJL^ ^ kit' 4_j^^JcJ$Lj_UdU 

1 <>ijl Jj i*Ju>-j w j '^ «tl jLg_>Jl ^yic. V ^yjlV/tl ^j| 4_i!ll 51 uiiT jL^ _LaJ 
L^J 3jjL>JLI 3 ^U;tlj 3j^ti>JI) Cjj-uall jl JL-ual ^ 4-^ 1 m< 1 1 »1 *^r VI J^ ^jlii 
^ f.Lua_C.VI dJUk tjl ^yJI j j hiJ La j^jlj^-ill ^ tiJLlAj > ((_, ' " n m 1 1 jL^>JI (j^a 
I JLA jlj tpjlMiTI jUrll 3l j g a £>& aJ 1 jliTl Sjij^Jl qA ^Jj^l (jL-"^)^ ei^L^ul 
4_j^_j_1) «j_a^jfc)) (Jj^_jj_jJ1 ^j » '■ y ^ M^jj-LalJI tlaiJ! 5 1 nil «-a |JU JL9 -il, > t " m^l 
^u>-j^ ^jM Sy '' • ■**! ujjLSjj /-S-ajl /—LstlLI 4_uLl_uijIj 5^asLL>Jl Kt^J ^j*^' ^ "** ' ^ 

o^j*Jj>J| i^flj^^f, ^j^i j^^UI rti.liTLt.Tl JL-aAjlj * LgjLtJ lIjLsL-JLI 1^ «a ^^^IlitJ j15j 

if 

JLj^jLlLiJ ^jLjij] j^j_3L>.| (JjJJ .(3^^ ' rtrt mi jjjjJ-jflJJ ^jLujJJI CjLS^_>- 4-Jj-q-JuJ 




£Lo ^^ Lq-^->- J-Sj tj^j aJ i^jJI <tcLo >1 jLJe-lml <j < »■ -*■ ^j^i j_±£l jjls Jj_uL>o 

**$-uA\$ (jjj^2J\ l_3jju £>£Lj (qJ LjusjI j_^_3 iLjjLt^ijv 4_iiitJ (jji^- "JjG (((JIjjJuLjjx 
0juu ,:L>. ^Jlll CxjjL>Jl q\ ki'^1 4£j-C L*_<a dil!l >^J LJJl o m^fl JL-Jjlo ^->^^< ^3 

«L>.1_>. 1^ tj-^t-i Lajx^J .«(JLjjJjLu» (j"- 4 -"- 1 ! pLo C^^^ J"^ <jr^ ur^ "^ 4-C.Lo ^jl 

tlij^lb _ 4Jjuj U3^** £-& cr^l^" t "^ j0 ~ cy^^*-?^' JLu-aJ! (jL_aj VI <L_ujLc-a £.JL» *-o 
^jjjjl j mi jH j-j-SLaJ ^u>>Lq^>. 4i,mi CjL^Ljj9 (J-^ .L-JoLitJLLI ^Ij-mj ^1 *Q3-L>. 

4_l1j-£ J <U-UOl pL^jjJI AJfcUK ^^ jLjIjJLfl JjQ_) ^jji^ 1 ^ ^ *-} L^J 4_aJL>JI ijllj lj_dil_c. 

i<((JljjJaLu» (jLiJijj j^g Ir> JLuo 5JjL*Jb joJ Jl>- Juc 5L*j9 <_Ji£jj aj i4jj_u <_oJI ^ * 
<Jbz\ cj 111 r JLLc 2lcIj^jJ| j mf (^ 4_!jJo a£.j ^^ CuJL>Jl tjl mi>VI j^-lo {^r^-3 
4_i_ujLcJl 4_LfcJj tpLajJI <-3cj>. {jfS SjLj A * y -" ^j| ^ ' ^" ^j (^JJi eUJL>iJI tiilj i4j_i_u 
« JUj-dLiJ)) ( _ ;r ^.jJ^Jj^pJ J I (qJLjlIi <JLjJ^ .4jjLua^>JI ^o^XI tfJUb cLiliajj (^JJI clal ijiiII 

« 4_uJt_JI 0I3 j o-il (>« i-ii-Jii J-J-C. ^y^ Vj tjl (ii"iV| jLcj r**^^ ^ ^ ^ 6 * ° 4-lalSJLs 
^jjtJaJj ^Ldij ^jl^pJI (jJ^iouj jjU"i Tl ^JL*^a ^^ (Jjjl>-LJI (JjL>- n_^>-1 ^^P*^ LV 1 ^ 

^j^Jtl (^y^* 11 jU^J' cAj ^j^J ^Li^jJLjJI oljL^ll j^_j tlaj^JLj 3 K nil! oJufc ^yki 

L-iL-t-u-jjjJl f^ajuj ^jb-pJIj -tLiJIj (_j^15J1j CjIjLju_JI iJf j^ (pLajJI j^fe 4_l3 La rft-Al^) 
cLLdLIj (^jZLl^joj (jljjpjl ^-AJ^a lTV SjJjcjs 4^^Lc Ji>^J ^\ \^\jus^jj joJLS ...rjj^iiJU 
LtJajl ((_■>■ kuj r-Luj-ui^l Ij-Aj .jJaaJIj pLojJI (ju (J^j^ -^5^*3 ,Jl ^1^ IjLAj, .(_yl4Jjl 

Consciousness j^yi^ jjCn'Tl^ ^>>! ^Ia^ (JuLlij ^ j-LcJlU ojbl < ^ ( i ,» n Lo ^yk: 

4J Ij-J-** j\ (j\-lju^\ ^\c \j 1^1" a a I <i^jK jl Lj-AJuxl jj"(t> (j I (JljtJ L>^*f ^ L^ 4 ^' 
jjia3 ^^ylJl <d_4Jdl 4£.j_uu]\ ( y i j £ J_ujLZJI <tS (?JjJj Lo jJb I J-Aj .CjLjIj_j_>JI _pLt* ^j£. 
^ylii 4jjJ^ jjoj 4_j ^ 1 1 "n ^ JJI t^UJt rjjilll^ q'Ljujj^J ^C^jX\ ^j irttll jl^j>Jl L4J 

.^IjjJ! oL^y ^L^ ^> r.irtS'il ^1 ^ t-fllVl J^U ; j<^11 




^jfcj t4j^JjJI ijpr 7m<.J JUv'j P/^jIj 3j*_p»VI (j-UUjVI dll^n nil ^^ A*(4\ «") La (j-1-J ^JjO 
c. Ja JlLo I ^ jlf jLuj i^j' \ ^ mi rt^ 3j_uaJl (jji^J tij . <J l) "-* L^ 1 <_ ^5-y (*^ JJ?^"" O' 
^J <tl*3.1 L;r jJi CjIjU-^I pjb] jl_3 Lilto ac.j ^^J ,3LVlj rjJu)L> 1 <i.i.<u.fl 4 iijl-^Jl 
JaJ ...((Impulses iltl t>\ n» 1 <j j o in') <jl (j£-XJ 3j-Ljc./\ CjL*-3J ^^^ CUjC jJa aLoV! 

^ l^xLus La^ a^LSJI j^yi^i 3jJl2J! J)j n-sj ^1 cjjI L? lJI tiilj L>-jjLbj Lfcj^lj l^.g.^1 

<kdj CJjLS (_^' (^^ cii ill fj-ill J^*^ 3^-i-«.u.<a <L*jIHj<i (JjO LlI ^IVu (_ 3 JJi 4JLtIL>J! lilt 

.ti^jjL>J1 ^LujVI ^jt ^ Jdl ^jj^I cjLL^JI (^Is ^jJI iiLJl o^i^Jt tiJJJ sjjJlj 

juj jjJajJl £ys aLc lJJI ^ylu.a 5j^.<.m a £j\ vr tr\~\) <LSuLaJl 4UL2II diLsti-uaJl ^jjO 

^ LaIjJ ^^1 4jjjj3 i-L ^p^- 1^ mi j II (^uL^Jl (jjo SJi^LitJI f-l^jVI >ju£. ^L^jj^l 
jcv ^1 oJjImiTI ^j) 4_tlJ! ^ ^LSjj^I jjUill Ijla <jl >^- *^J^>JI ^jL^yt 

JjJjv ^^ VI ^jLxix>J1 aJlajJI £yz <Lj^Ijj <j| LaJsalLa ^jL^ La 4jl>3 (Ji^tlu aJ *T Lo 
^jSjU La i^jLjl^>JI aJjjJI < ; L>.jl (JjO tjLcuJ VI j^La3 Bj-Llii a du22j>- La /cJbl <j-*J 

S^Ltkll ^Jla 3l Mij ^(^i Tt'Aj .«Social integration ^ycUJL^VI J*l5uJI» 4 j o . ..*i ^f 

ijr i£ c^ju^I £j\j ^i\j£ 4_ui jJitM ("Orangutan jb^olj^f 3.ijJi£) L^cl>it a^*^ 
^ (_>LiJu (Baboons r-L^JI 2jj-^j ^;JJl_w_Ji]l J!u) ^jJ^l f l>il U-Lu iiLJ^ jIjlcI 

. <4_j£.Loj^I L4JL) 1^jLl>- t-a-ua-jj ^jl 1-^td ^)Sj4-1 I JJlc j-pl *— >LcLgJ>» 
iJI (^Jj jLac-tloVI (J^ 3Lls»Ji ^£. ((jjjjIojj ._Ah (^gji <u.jJ| (-^K<JI Jj^KJ fjaj 



lt"-" 



I JL^J^ .^jfcj>Jl Bjul^Lo CjLcLij>. ^JjS^J i^yoj^ <joLa| Cjjlj l^jIdjVI ^- t->,„ ^^ jj>JI 
JjLlj (_>^j^ ^-^rjj i^-l JlcVI AftjarA Jllo 4juII L^LoJlax ^^ 4jtjuolj »j3Ll4 *_<«jjfeljl 

^ u * j jUll <^j| jr ViVI 4_JLcL_fl Cjjlj uij^ tntl dJub JJo ^j .a! tUTI Jjlj— « 
^LsciJl (_;,,!£. CjJlcL^ (j ^A\ <Li£h^I> 11 Tlj 4-jj>. jj j) j < n nil CjI^_jjljJI ^j-a j-jil^ <ij|jLrcj_i_J 




l <j i u\ jl Jufc}<U <Ubj-c ^jjLjlIII x^lla (jjSo La |^H^ 4j-cLqJI>. V I CjJJIj) j^iTl (jy^J 

(j^LulJI (Juk ^yiso j_5d *»l MiiTlj JL>.jJI (j\j J-4-»JI *! m" q| £& 4ji^jjjV! 3Li_>JI 

3j-*-u^U 4_ujj_ujJI *1julI! j-uaLliL njo>i CjjJsIjj cdJjUj ijLo-Lllj Jj_aJ!j t— )j) t >JI 

<cLcj>J1 r*-*^ -i|3 ^-*^J *(^P^^J 4-uljfcL>Jl ^LujjjJIj UJ-^^J c - 'b'^^JO^O 
C*> <.uj!j 4_jjjL*_I3I SjLjLdJl Cjjlj ^JLxJLjj t t jx-tjj xjjjjj ^n^r^ V"tl 4— i-<lAl t— »jlj 

(jrU l? _ojIjJ1 jjy "i mi 1,1 £ _ 3 i£: *;1j i-u) t_)jl_flVl (jr^J 1 i-^J J-J J^jVlj Lrj^-JL^' Uj^ 

I JLAj .(4Jj|J^>Jlj 4_>qj^«_jl11 ^Lbl <j\j (jr aJSi\i\ wgj " <tiU ^^JUl jl 3jL-a_>Jlj jl JLjkVI 

Civilization ^at^J^t 

4jJ^jj (_p3j2l <L^^Lfl <lL>.j-a ^1 « JU-uallj *_$^»JI)) <LL>.^_<i ,j-a ^jLuijVl (JLSjjI *-a 
j "+ ** (*£-j Lt^J *4-Lu (—sVl 3^ 4 ! ii r (^yic "-iJ^J ^ Lo >Jl1* ciUJ 0^5 * CjLIj|_j^>»J1 

mj^AoJI jjiJl ^ IjjI j-o-ct 4jj1 in ^ 4liJ tjL^ 1 4 j q tljjL^ La jlJs 3jlLI ^JUb 
jlj 3 " mVI LbjjbUa^ Jjl (jL^ ^yllt 4_1jjJLI j^Liaj LIjuI 411LII ^Jla oJL^^ 

k_aj |j;^_aJl cluj^u 4_uSLtuJI CjLl^jeTlH (j^aj .^j^LuJLl ^Lu £ys 4 jlWu Lcj ^y-i^t.ll 




4-uLLajlj^VI CiljLjv^Jl oJLt* CjJJju Lajjfj '(jail clJt <"gj 4_uKm.II 4-3 i "i^ li 3-lljj 

cj l— mi i laSlibj i*_aLiU JjL_uj Jo^lj-lll JjL-i-ujj ^j 4-j>.L_>J1 cjj. ^U tiUj— ui "\l_g 



• f\a^l dlji La CaaL i^>- Lillj Juu CjjjJoj (j^f 4_u1j_jJI L^jjjjlo 
willj (^1 csLiiaj t«L>.|jJI l_)Lj_ljjI fjj* \j~±& ^Lioij^J j\j a"i mVI I JLfc (Jlib* JuiJj 

^Jb LqjJ j|^S"i ,,.V( ^jj cu>j .^l^LtjoJl jLatAiVLj L^Ajl^j ^>^4J 4aJl.5w.m-H 4slfiSL]| jj£ 

.(4ajlj>«jJl JjjL>Jl ^ y£jj<d\ (_ < U ill J J V*<H 4jjl-3 JJX. l"iTrj IfM ^jjtfl) Sj.j^Utl 

,4jjJlU 4_J L^Sa jjjJt 4>JjJl JjLLa <y3 jjLojVI OA&Q ^JlII ikfrLJI 



JJ>-Jl **Jl ^Aiiiihi *-j~Jl 4»UI 

^j ^_cu_J1 ^C-t..t.n ffi Jj->- wJl3j_2j V jjl J t_3^^— >JlJ ((^LjjLrt^L)) j. iS\ C JuuO 

(IfSUi' U^-"0 tAi-^ ( i (Ui-SjjJal JJO) ->J-"^ jL^-c' Mo J cr 5 ! ^ '^'»^ 
1jl>*Ij Lc^j Ll-ixu^ j-i-iJI jaaJU i$J^\ ^UjlH L^lP' c*^ ' ^>^ 1 V m j a] j^IjJI 

** tap •* 1 1m 

Race 4J^L4-uJI ^it ^ ^^lc: ^ • * • * *- " ^ 1 jLijI ajlc ^i j-^c .oV^I mil j j rn 

L y J ^J>. ^) 4jj mi i II cjV^L-JI JJLC ^ (JjJll £J-"b w_3^LL>.| 4_l£. «aj JL3 ( I JbJL>J 

l_jjLa1I! ^^^Jb i4-&^ja 4_tLLdO^ ^j£. LJ < rt^iSjl 4_ujJ_pJI L^^J^jjuI j. >^f f.Lw aj 
L^j^ ^£. TTj^tJ ^ 1 tj o-"v- L^Jl 7=-^*>J ^-^J- 1 (jr^l 4^ mi \}\ Cj$y—uJ\ ^ JjJufoJt 

4_tlAJJlj 4_ujlJI ^w^jLuaiJI ^ L^Ilj Jijl^' j '^ ^ <" -i^J * Population j^l nir 

lIUj ^jb I i^ «j I ^ <>i >j ^j^c 4-jj, mi \]\ CjV^L-mJl J-J-4J Ljo J^jI (j' cy^ wii-Jj V^ 
JSLiij j»t„ mi llj QJ J t II j JlL>JI ^j^aj 1 g" o J Ji a Cy^J t4jfa.i>»ljJI 4 jK Mill CjLa-mJI 
1 4 j i j j <"< i imIj 4_xiu>. L^jLj-Ldol ^jV 4_)jljjua CjLIud ryAj t4-c_a^aAllj dLiJtJlj lJuVi 




Up^J^uJI 

(3j|>^l j^» "i^-ll j^ '^Hd} J ^->^^J < ^J-*L»^ CjL-jIjJlJI ( " i a ui% JLd3 tCjVM-^uJl j"U 

jl Ll& 1 m li'C j j^Jj '^*j ' * *~ * J^^' ?' ""j ^ tll>^ lt^J t^V^LuJI j-u 3 lij^jJI 

(_y^ Ijj-juase-fl <Jlj La i"< V\i . „\\ SJ.ull CjI nmtl jL^Ioj Ji CjULt>JI jjj jl Jj-as 
Jl lL)Lu-J*1! jjJ J j£. £jj >■ .. J I t * '^'^" (<J jVl Jjj .4 jl^-tTu.11 lIiUj-j-uJI 3>^jlj 

Jl <Ljj_jjjL>. Laj-jj t s CjLijuaJ SjLc 1 fl" * '■ 4ji^ mi J I CjV^LjJI j£. LujJL>- Js 

4J>L«j jjj (lP^-^ ->l>*' jf) J j-^ c^ 1 Ulili^V l^LLjuo *£1^1 <J 1 o * j o > j 

jjfc tiilj jja aaVIj - L$J£ 4J^LuJt t _^<ajl in> jji LaLJ^jIcIj a£L>JI LU_$_jl3 t4_Luua 

4-lMmi LgiaLujI aAj Jc _ L4JI ^Itfli i ethnic 'LiJSj^ L4JI <b lJljuo^j La ^rrt-Mj 
Jl *LVI jja L^JUlJl jlj tl^jL.i"^? jljULL^iVI J>5t^ VI L$La CJJJJ V - 41ljla 
4^cJj La <L%_ju3 J^. (J^-i J J-^lj-9 (^J * J-^IajJ'j (il JUlsVLj 4 qknt-d /cjj *Lu VI 
* I $'n *) 4J^Lx-u lIjI^-lcv* j-fl jj^J u' j^*-^- 1 LgJULalj Cjl_d_juaJl oJ-A jjl jjj ^j ri t ill 
jl 4_lSj^ VI j] 4-iJj)jijVl Cjul^TiaXI £jj$ 4J_uua jtjlj^li j-u ^LjLi 1^<a*j (jl ?c_l5blju3 
jl c_^*J l£^') ^J>-^-^l CjV^LihTI jrU J^j j lU u n<i V I JLA j^Jj li-iSLj^Vl 






^j^tTu-iTI pj-tJt aL*-u-SjV 4_>.Lj-4 4juoj-flJI Jj* : j-A LJL<--w1 jl_u (^jJI (JIJ-cuJI 
cIjjLlju JJl L^ijjJiJLa t V :jm^ 1 tU^ (_j|j^>Jlj Sp l^aJl 3jlc Jl (^j-uIijLwj ._aJ 
cjjf j^ *(l^Jlj^l J^j ^iiJI ^Li^tJI iiiij) Sj^iVl o>a ^Vl J>Uv 

4^^ ^ t <^l JlJ3 ^LjJI j|_3 j^?l Lai ( 4_JL>Jl 4jj M.ifl tZjVM-cJI jj $& J| 

Ci V >LiaJ I ' ^1" A>. ^ i *j J a ^j^Ljl jH-J (Jjualj-Jjl jj-4-u_>. JlTlq ) La j j ■ '■' Laj t5^ j >S 

t 2 *3 jjl .JLxjs^VI ^ 1 c <L-lJj_>J1 ^ -j <-~>*\ '^ -^ (JjusIjJIj (JJJjljj t lj_>.jljJLjT 

.3juJL>- 9-\j^\ (1j-JujlJ aj^UI (Jj^iill JljjU^U Cjjl^ jl dULTt jJll\ CxAjUul 
Jjj>JI (^gji ni A\ f-jjjl jj tn**<J jl j-^-4J J^ : J^I lJ^J-" ^L_P*I jL-y ^LIJ wJlJL ?3 
jLt-gjVI JjJtJL jl j^Uf J-^ *J^>-I JJ J* " JJ ^<LLa (Ja-b-fll JLJJl^>- fjJ J| LjJL>. 

(JjaVI _ jl (J_oJu ^jJ*.} 3j-aj >cSupcrnian jLa^jj_^u« j>_L-a " .^ jL-ujI Jl JL>JI 




jjLiiC Q^jLi *LSjjI ^j CjJIj j^lL-lJI (j-u^La Juua CjjL-u ( _ J!r jJ I dllH^ 4_Luua ca^^Jo 

1 Jdb JIjO <±JjjL*J J "■ j" "^ (j;j_U4_J! AJjLljJl 4_<jlljjJ iJjVl JL^LliJl <jl £j£. *)\ <>>*ft 
.J-Jl£. ^HiJl ^J-t^tftl (_y3 J j i >t ^" 1 1 ^j^m i\ LlUj 4_iitfll_ll JjJU <_9j_l_uJ ijlLSjjVI 
(JjJlill (j"U.u,Jte.rJ L_LCUjUD t-jUtJjVI ^lj^>-l 4_JjlSLol (Jj^>- (Jlj-i-U clLJj ^J^-*^ (_y ^ J J 

.ijjji^JLl 4_i!iljjJI cj\ rtmll (j£. 4Jaj < nil cjIIj^JI £j£. <L>*mi cjLo^LJ,I J^ ♦" miL 

JU>J jLJjLStlJLjj) (JJJ^ Ijyuobua <jl£ 4_a3 ^3 ^ Jjl J\ (jj^^ ^ UlH^J*' (j^ 

La-lUm a ^ol til aL>oVI I jl^J <Au~> ^ jJI jjb_j <«Galton j^jJLxb 4_«_<^Ij 4jL^I 
cy iri' 5 it Jl lA^I U '^' (j-a ^-AUI f jLui jl£]j ♦ ((Eugenics 1jh>jj» -II >a I^jJ^ 
n^juiJI f>ULt fLZijMJ 4ljii^ ^Ull dUoVI I jla ^ ^lUT J^ ^1 jjI ^1 jl mjH 

4 Aj A"H 3j>\ j mi ^1 ijAjSi Vjf ^ " j'» ^-^h^I ^ < htifyJ JjjUI *-3Jl^JI I Jub ^j^Uj 

St 

: <^_) L_i_ti I 3 Jul) ^S^q^a J^^- (< lj m^-JJ)> -J' t3jj^**'.' 4j^ inJl CjV^LuJI (j\-<-tu»i t (jl 
^jU-u-3tJllL 4 *a, t^". ,„t j 4jj„„ J?.uJ 1 CjLfljuaii (jr Ju^>JI ^j^Ll^VL LiuL3jJL>a aJlc L^Jjl 







Ll^qJojuJI 

4 j i cii V ^jLl^ Lgl* ^LIj <:Mitj ^((Combination 3^ jtyu ^ 4_Lajlj^Jll (5 X^L..tn 

L^jLxu^Ij L^lj'v u,i"i ^^-S /c^tlij ijr ^\ (_ r ^ 4 nj^ (JjiIj^i cLajJ^lII oJlA $.ljij <jl jj t4J 

4_il5L*i 4_c^JILo CjLfi^Lli^l {ja >j * "H frljj La ^j ^LsL-oVLjj (S^IoLljJII ajI^jJI 
CjljJUaJlj SjL^il oLj^j_(_ujsj «;li JJI CjVjuus j^S Jlj^^l JjLftjj *4_LSjlijj^ 4_uLlL_«jj 

4_ubjJLl 4lj ( ^ -*. «J3ljJ! ^a cr^j) Talents c_xj>l^il ^1 Laj)-_u L pJ! 4 j r lajVI 
l£>«-s JjUj j^j iPolymorphism JLS-iiVl jjuu j^ eUj <Socia] Life 4j* ol-^a 

LAjj_4-uJ <j| L-»^jt S- 4 ^ (jr-^ i4_c:L«j^>JI 4va^L<.uJ iSj^J-^S (J-** - * - ^ ^jj"-^ 1 ' ^ ''j A 
^ya j-J-^f i^jJLdJl JjLuJIII 1 JuA jjl tc-jusIjj . lIjLlaIjJIj Jjj_JL>Jl J^J f*^ 1 f*^- 1 
^jLUI j^fc cJJj ^^liJI JjUjJI (jja j-4^1 jA U <__JLui> t j£Jj . jlj^Vl jrU i_S>Lo*Vl 

,4_LiL* Jj'^'<* ^ r><iJLj oLUjLjj ^jJI f-l^jVl jru c_3>Ll^VI ^1 Diversity 

^^L^Vl I j A j 3 ^"i; Equality 5ljl ,,.11 <ji ^Jl 4_iij ^jj u * in (j^Jj ^l^-jcI! 

.Total Identity -j^lU'tt a.U3 ^it" V 1 jla 

a, \ n" 1 1 jj jn xi tjjJ Jj^ 36 ^ ^-9 jlj^bVI jru ^^jJj-ljJI JjLulII ^jl L_3jn-Jill ^^ 
ji_t-ti (J^IjlLj/I *;L-uJ J^ Lj-AJ ji .J '^^^ *^i>-^^J (C_l1jl1!1^ ;3jljJl£, CjjLcji {^$ 
uJb jljLuiXl tJL-Lja jj j j tt" (jl 4_S_i_a_>Jlj jj *^*'l 2f| I ^ ^ ' "I j ^j^ -*■ "j ^l_9 31 aLt-aJ,l 

ij^3 4 £ _ ;r ^jJ^-j-iJl 3^^^l cjVL^ 4^vIjjo ^^ 4JIjulJI ^fjjtiJ lJl^jjo (j-us^ ^1 r-Liitj 
4_iLi j ^ " M Qjiy> t ( _ r A LoLcj I jj'^ I ^a ^jL^ SjLii n \t\} ((^jjjlLa)) Jl^ ^ '*M I Jla 

• jojLiJI t g *. 1 . "n aJ (jUI 4_S-J_^>ol (jSJa .^uoj-flil aJJlSj Q5J (\x 4jj->. 2 4_)l \ ay ^r 

:{jjjj>*\ (juaj-LM j-^Ijj <■- 1 \ Wt\ 4j^>J1 Jj_LiL>ij (j I ^^^ ^-jjJajJI ^jju I^iikii «L>-jJlILi 
jl >^l j^\j (Jjc-*jI (j-i£- 3jj_i]l CjuaTi-iJu-d t Ji n ^ a i_.mL.lb Lcj (_^i3^ij| pj-S ^A (J3 ^ I 

y-^C*m (Jj-S ^jjfl jl Jt-dL>JLl jL>0 * VJj* jJ^ {_ya 9-\^J-u J^JtlJI Jjft ^UJIj t»_<_J_>JU 

aI J La i4jjl_i_b_^ ojjj-us 4^1jjl q£- ^jj^jfc-tJ (_^ JJI (_^jJL_JLl <jLi jJ Lr^ '(^^^L^o 




^ft*$&*\ ■* 



L^jfj ^1 aj.i.^, * Loj *5(j}U*Vl ^*J ^ L^fl ((Morality 

4_ajjj^Lil! (Ji-LiJi Jt /Ml L^JllLolj 4\*i t ii^l oJLA £y£. 

Theory of : (Jr A 4_^L>. ^JaJ ^jl mWl JjMi-V 4 -^ 
oj-2l\ *-3l_^a_^Jl jlju L^o (jJJj .Human Morality 
JIJ-uJI C^ *jj jUttl 2bL^1 cJli j rr . r ^Ltfl 

Jj^StJi L^JI (^jjft 4jj hi i \\ (3^^-^l 1 nilfl ^£L JJ_>J,( 

i—fllj^^l jl (jinn x I Luic» 

Jtfl Theory of Common descent cd; 1 ,U I J^Vl ^^ ^ ^ a^ti^l 

UjLjJ o1j_) ^pjl 4_-i-oL>JI 4JJJlII j^a {jl ui'iVI C^J j h>- *J-*3=? LT* 5* J^^ ^*_»li 



ill 



g^-Aj) ->> (_^a j_a ^jji — j j_Ls 

03jl-i» 0^ o-* (°A>^ cr^- 'Monatheistic Religions ' ' ,_. .J. - " , 




L yi**l\ (jl)) :4j-aj U ) AVI »L 4 ll r f L^3 J^oj d*J->. iJj^Li-Vl 5Jt ro.a <y& (jl^_pj|j 

(jL^iVI (jru J^ jca! (j5?l ^^Lv ^a Conscience j j o <MI jt Moral sense jy&LxVl 

j_jjL*IL J^_d)l I Jl^J \j i <<i a*i JL^o (jl (jjl ^j^-JaJ! (j^-3 *4j^ I'gjJI Sj-ili dJLA L^-J-3 

^yJI 4jL«jJI SjJtl (jf 4_udU* iL-LfcjjjLi CujSj JL9 1$j! <>a JljV 4_jiL^Vl J^LkVl (jl 
Apes I jltfl Sjj^dJ! (j-a duafrLui] Jai. (jc ^j-i_JI (^j^LjJI (U-vtl fj-Aj JLia rn^iml 
iSj-Lu j il f">^l JLbe-j (j2 4_jilLS jjjju JjjiJujJI (jja (j\j^Lo 4 <» »A. (^JljJtJ jJLflJ (^^-Aj) 
. Sbj^Iaj 2jmB Jl 4^Lv (jjj LcfcJjJU jMi-VI J>1^J 4j.Utt 4j1u]| J^lj-U J£ JuJL>Jl 
(jAuIo j-ttort?) (j£. d-utail (_j-A t4_u.uft.a 4^js aLo| ^^<min 4iu m^LoJI J->>J I jS-Aj 
La 4jL_tLLa (JJj^Liill (JjJtaJI I JL^j J^ <»*ij >(J m« tl jj m <i"tl Jjcjj (_pcJ (3^*- VI SLuul 
CjI jJUe-4 4,« <^1 L^Luj j^calj (jl£ t±ij>. (Sj-ii-VI LaLl 1 Y * Jl (JM^>- CjLdJjja (jja j JLua 
jnt'tl JLX 4irt-*H dilj i_it& (jiMUJ >«Vl iL Jl£]j tjjU'tlj Jj}U*Vl (jrU 2ls}U]1 <j£. 
Jj $ y\,\ I mii II ^ylfi *j_laJ1 *LdJI jyS jj)U"TI 4_ljjIjJ jjj j i n "* n V] ^ a^LsI £jC 
{yi 4_cj_*_3e_-c j^-i3 (jl 4-mljjJI oJLA jLi (j>i (jl fj& aAjLaj_cI (jfi. Jj 3^L->-^U 
Ijrtnf 1 J^ o^jj^kiJI 4^j^ u^^ .(jryl^iJI 4iu-s l^J (PJI ibliJI 4-jS^U.Vl Ji£.l>dJI 

(j^ _ ttj-^ i^TI l^jl^JI j^tj 4^j I jj _ cr «_j_tWI ejLjtiiVI (jl ^,-a VI alcl jh£\ aj£s 
fcjwjj ^jJI Altruism jIjj^I l^'ajiia ^ JaJ Sjuao* LL*^u j^Io (jJJ ^-^ (jl 4JLii 

(jjli_ILJiil j—uajj . m^j— lu-JI fj-il-1 /*LjlII £tJL_L<aJ1 ^j 7i "kj ^^ (Jjua_iJI ^o.lat a 4_JJ 
4 h t^\ 4jj5i^l Li^.jJ^j_JI Vj ^Lc 4^kjj ^JjlII V 4jf ^£l 4-ilMi.Vl CjL^IjjJL 
(jSUj i LaLaj (jj^_3tja cilJ j ^^ r*Aj i4_j^M^Vl j_ljLaaU Ij J i^> a Uj£j (jl (jSUj 4-udL>> 

cuAitii iji VI j*^j v j>u>u a_^_j^ji i^ijjji (jL u^j! ci^u: (jl <%«ii (> 

4_uLuuVl 5jLu^>JI J^i^j rft^nJ LjjLi-uI (^^Ll^JI ?t>auj«J1 4_t^Liejj 4_x3.jJjjjjI (jjla^H 

Jl5 _ 4_l«_ulj.i (JL»>s (^yfc SLjjojlII fCJ-SJI (j! f«^-5cj _ (3^L>-VI a!c (jl (_flj^jJLl Jyij 
^^ifi. (jl 4 n ni^LaJI ^hi A (4£-jf Ijk-A (^J ld ^ ...lAllj aJjJI (jo f-lj-juall ULl-L* ( _ r 2j 
4jjiaJLl AJ^JI ^l-^j) 4-o^a 4 rt< nlrtif Ij^j-jjj 4jjUI ^LdjsJI ^J^>- \^Jijh (jl tLoitJI 
diLa^jjInit 4-tJSj^tJLl 4_*jLlll (jl (^jfc 4^a 4ln2j (jjJi>JJ pLqJjJI (jl j-^C * L^ioi>oj 
(^-4 (jjKmtl jL^iJVI 4 Kmi.aj (4_j_fli>. CjIjI t "irl (^J| l_jja-5j (jl (j^o JuV (j^LLlI 




-...». 



jS toJI 9 i§U5UI 



J^LlJLl oJJtt JiLa ^1 dLlbVI (," t h 1 ^flL'wtj <j^a jji *Lali-ll j * mijj . l£11jlI Jt-ta 7t-uD^I 
La \j-J&& (jjLqIjlII (JLuj <j^a f. , mjT L^j 4 <i i n^LaJI <«^)j <_r^' 4j«J±Jtl /o-ljoJu ^uLcui.1 



K^l < >A fr>» (C^lflj i-^JJiJ O^V L^jjLu 4.CJJL3 4_jjuia dJUfca, iaLkJI ^JLuall (jj <L*o 

(jjdl ((Evolution & Ethics jjMi^Vlj j^laiJU ol^^ ^ AVT f L-^- >*LuaJI -CLstj ^ 

4 a g'S La-£ _ t-iLieJuVLfl t4 j iXnll a Jl^j ^ ^ " j 1 1 fj\j 2j-ju>^\ <j^» ^iTt£ jJuua-a <jL£ 
| j J a j^tfl'n c— >L>.1"m<,«I ^ji] ^nl\ IjLfc tfjUa J^J olj^VI VI < .^V^" uij V . ((^ I <■«£&» 
La (jj iU>Jl £j_mTj . icLaj>J! 4.T 1 1 r^> a ^A /fttXr.l t _a, 1 <t> J)jn^."(t c_iL?cIliVI 4_lv^Iju3 
^. i **< «-J _ fkJJ-ll (jA>- J'j^J - 0" - (j-ouLiJI ^js-jI jj-« 4_l3 La (jr^- - «(jlt"^L^» 4jJo 

4-jrlm ft 4J-U (jlajl.^Ti tl (j-* pJ-> -^-^J ^-^0-^1 Lr^ ^ ^ ^ A O" tc^.lmN A q\ ^i^, 

4 K ui-lLa if*txblj j t f J^M^I 1 J-^ ^jj >^>J (jL£ (jjj) <UiLa_j>J| 4^tLua_«j -i>-^l 

jl^l fj\j ^jLjj'^I J-ca]I JJ-#k JJ>J (J^- ^^^ 4j<>>,nJI dJ^J JillJljQ ^1 aLc| <iUj_ajjjJl 

J^ a^j V olj-fll 4jtiuajo ^jJr^j <L5Juk J^ (jl£ I jl jLjJ^^ 4rt <^> Jpi^J 0' lj* JJ^>^ 
^^jj^jju jj^a (C£.jJ! j^^ t^J-lLstlll ^/U jLjjVI ^it a l_3^Lj^-1 (jt- i fini^ wLS 5K Mill 

- 1 rivers j-±Jujj^\ «4_» ajLoJI c-al r « > (jyi^- j-fJ..H 1 « ^ 1 j^^sc-j (J^-c» 4JU *jl_-iiaJ1 

JL^I 4J ^aL LaJllc _ oLI^.j -kJI <-ij-^M JuQ cLLlJaj La ^Jb tiilj JLIjij A p ^A0 
L >-a Jf^j jJk tjj > J ^ (jdOj-Zuiil tfl j"m 4_JI <"(fin i^jJL_>iJ CjL*_xju3 ^j^a _ CjL<-ijj l.JiW 




((dLa» jLs (jl_£ «August Comte c^j-Z c<<« *wjl» » *j "■ ^ *N jf 2 » <, » ^\\ 



' ' J J " 



IJL^jj ^^iiill I JUfc ^jjs ^>j£l 4JU-*j (ji (jj_S ^jjj 4_ix^_jJI LlulJ (^ 4 i o t"i luJ LljI L^ 
joJ ^^.LiJI (ji jljo ^ylaj ^<ll (jJL: jj-Jt-c aJL^Liu-a i4jjl_IL) j| (Jl,<».r VI Ci>j (T-jJuj 

Jlj>. ^j (JjuaJ Jlj9 jj^_ uo qjs J^LiJI l^A^. *-2j Jlj9 La (*-*-=** C u -v. {j^a 4 rti" V aj 
tc-j-u^I tt-jLtJlj^lj jj t*>" 1 1 (Jj^Io j^c <jL^_tVl (jr fl CuL-oG (jyjJl Cjlrt i^TI (J^J 

4j1 jf ^ rL*iJI 2l>jJ L_d£jjj ^^Lj Jjl9 Lbj-Aj^ ^ ^ 4_i3>L>.Vl <_tJ*-xJI 

j, j t <<tf*tj i 1j-jj>*) VI £t_L3e_uaJl 4j*^_3 i j j0 ^^H^-* l - JL ^ J (*^ L^ 1 -^' 3~*^' ' ^^ l)^ ij^\ 

^JS jj <^ tS aj f4jjjLlJ ?t"u<iS 1(3^' J S j * 9 j') ^J-^' l? - ^ J3 '^ *^ (^ ^J^ 4jI Jlj 
j a **n V g-l nl^ r^> zl (jL^ 4j1J ^jJS Jj-ij) tjjj) "i * u-l 4_jjjiULj LoLS .4jt<l"lT- q 3jL>.^ 
^ajj" t ii 4 II 4_j_i_iiilLi Lai ---(""■! ' "^ A ^ JJ J ^" Lo") - 4_UU2l diLcj.) £}* ..."*-i V] 

. jLuVI j-A I OAj ^J^-J J^H^l LfcH 2 -^ ^3^ JJ-^» (jr 1 ! L^-ij^ *Jp* O^^^ 1 

^J| j_laill 1 $ i i in jj^i >-VI ^cLc ^jy-tJJjl J 4_>-ljJ (j "it! 5 , « ,^>T| i U aIj^I^ 

^ L^_jJJ jJklJLl VJ ^^jrt II (J^ p-fr4J> (jJ L^Jj-^ i-iUj-Jj i ^->-\j S-^L-^ L)^ ^>K nit, I 

,&}LJI UjLuI 




j9 faaJi 9 \SUL>ui 

Inclusive Fitness Altruism <gl$*MJ1 jl^ft 

t 4jjJJt ^ ^LajJL («-&! ULl^Ij) aV| aLJ9 -.^ jLSjV t>° £jJ-M 1>1* o^jb 

^1 J^lj <(<Lia ^^JL^i JaVl j^k: 3I) _ j >laiJI ^ ^j-3^1 4jL«J 4_c>iI1j 

tfaJ fi!" oil *-Aill 2LstJLdl^JI kx£j\tiA\ JLufl^fl ^ ^U^ <^! L*j ^1 tUTl ^^"<jl m. a 

^^ _ Sociobiologists »_*»JL^JL1 1 j -wjjj-u» g l <i\c. ^a ij^c aj>^l U LiLajj 
j^o ^ n tl <zjL£^UJI dJLA jUa _ «Hamilton Jil»A»j «Haldane ^jlUd :*$" ajuLa 
V£J 3 j.,m>J1 4_l_l^jJJI 3*Ll£ *^j ^uj"j7\a L^jV tjt uUTI c-iLitiVl jLu Ji^'qf 
.(cjjI^^Ij AjjJJI) Beneficiaries j£jVL tlg-""'^ altruist >jJJII ttjr^jJoJI 

4 xrr <^**ilL) 4Jj|jJL<i j-^£. Cj-alJL« j jfcA, i «L«JL>. J^ 4jjjl_i ^yt, \l>.jj>. 2 i(jH^X\ 
^^lll Cjl_i£j_L_aJI C^oljLaj .(4_*_^ULj L^i^Lb <J7 i^. tlJjLc lil jjyijl ^Lj (j-A^) 
L^xjLi Jlo£ <jjj i JiiLiU <Ljm>J1 4_i_j£jJlII 3f.La£ f-^j^ L^jl^p^l Cajj Jl9 Lfcljj^j 
^^ic ^jJI>ij » qJt_>JU Lj>-jJj_ij rdc < jr 3 CjLaJjJLl (j) 4 n j 5 -%J I j . 4_ubV1 4 ^j <*n 

^l _ j Lull I ,*v ^ I Ls_aj - L&J j < r^ a o^J '^D^Aji J-* .'"' L?^' *-^jVL>JI ^a cjLLa 
Uj^ ^f 4^.jjl! t(JF !jo, i ;,ll jIIjVI S^Lli J^p. 4jj1 ,>.",U ^Ij^?Ij aI^U jjia^l 

^^ 1 <i '^ j^ t4jj»A_JI Jj^^**^ J> jUS l)^ ^-^1 ^J-^ l^ 1 -^ J-i-^^l ^yA L^jI J.-L-Tl » j 

uT ^5 i bjj^-c L^JLiLal A^fl c-^jv ^^yJS <LLLcJL<i tj^Mi ill (j-u 4jc_ublj 4jjj_u3 CJljLo 
^JLsLiil «LliLi)) oj-£i£.\ La_fl *jJJ!i ja£.j iL;-(JL>.Vl Juio <_jjl^^LJ 3j_tjuVl j|j-3l 3^^ 
^Jp <i..„j."u.I 1 jLjj VI (jl ^ jJl-jj Lo_L-flj t^j.i rt Tl „i 6 +H ^^^J (j^t ; (jyfl SjjIjJI 
VI jjj-flj Jl-ju a} tLc-^JLflifll ^jJ^jVI (. i-w iJf Jb 4ja-jujua Ojj\^ { ^ (*J-^^ djLua^ejL) 

>4j^ uiitl (J^L>.Vl ^j^ I j-p ' ^ Lclla^ 




£ja <, h mi"< r iu Lo i^jx^iujl jGj2i SjjbLLb ^^>.jJ LoL«-j l£.jju« «(jjij'-i» c\£ .xaJ^ 

( aLl!I fMSLJI IJLA (^a aLc 4jU ijjaj^] Juuj .(4infl'i fjiJI ^ ljjl£ ^Jj) <cL^>J1 
(j i.o. jib ^ uii idiLJlj— >_>Jl ^j\j 4_j^_u,VI ^Js^ aJI fj-juaj—o «(jjjl-i» 4j -i^jt i^tJ-M 

(j^>JI» Ijla <uJl Jjusj U ^4^- 4_iUjJ1 4bS?l ajlSj t_jjL>J ^jLu p ^AT) Bateson 

Reciprocal Altruism J*L«it j^*1 

j^u »Jui\ J^Lu 4-joI^S jl^VI (>* j^T £^U JL?*^ r'"^ * LfejUu-cu aVI is!vL£ ^ 

CjI^^jlII oJJk Jit^J iL*^La jl LjjjA LjLflJ Lai LojIJ L4JL0 ^^JL^eJ J^VI 4jL-o 4_JJ l.<<<jjU 
x^LLaJl SLpJI ■Sjt <.uJ da> ^>-ijJl /alLc: ^J CjLjI3 t l>JI aJL^: ^j-a LtiUJi Lo IliLiS 

^j . 1 juJLuj ^_A2*I ju)j tJLaII Ji-lju^ iiAa^LtJl dLLij ^1 LjJl^^I ^^cUi^VI 

t-jLaJ^I JLLxj 2 tcLqj Lo^ 3j-t-»,„"il rt^jljLanjV 1^jJl2j 4_lILc jjIjjx ^a tL^JjiJI 
«L<i_Lkutll Cj|jL>oVI JS ^jl jSjuj (j\ ^j i ^i m Lufcj (4_liIjI «CjLi!| Jl_la» ^j^o 4 j ioLj^JI 




j9 hUI 3 i3LL>UI 

tjj rtl"(j j| ^jJlJu ^jjO ^jj) rt.lj La VjJ 4j1j tji mi j II pj.»A-a qja 4jU,1 ^^ JL>-IjJ1 £v° 

(j^Ji 4_1_<jjSjU| CJULA^*-oJJ <2jjL>. La-Da KjMij (Jjj Mijtl » »7l.>J,' jl_gJ2 jj|^>. qj6 

t 4jjlSl ^ ^j t <Lilc Jj*j £^ ^1 Ul^L^ jln'iij V 4-uaJU- ^Ijj! JLafiV JrfjJaJt 

.4j; mm II J}^^! JJ^ -^ >* L^L^I q^j JjLiI.1 jlij^l 0^ UjjJ^ I-^a cM-3 



ItjUritftaL^if 

jL-jcL 3jL>.|jJl Sj^VI -il^-Si (jJi Juui jJ ^\ jILj^Ij ^jLjlIII JlLcj V ittiy (3j-uLuaJ1 
^1 (^jj3 SjJbl 4^> a tiAJj niitl qlj ( 4_lS j-j_*i_A ^.Lfl tj-ix. JU£. (j\JjjL?tJLa (jOj-jjul 

^1 tLT <ilttl ^1*1. L «Society Lt-«t" j ^g)) 4j<mM jjt ^j^Uj U jlJj I Jufc jS^n" La IliL^ 

L^Ld t_k!G im ^A\ j~lm ji ^^yA Ch-u-lQ 4.^1" -a-^a CjLj^j Ttjlj^lj ^l f^-Li^ > ^jSLcj (^ JJI 
^j-o quiLLjjl (jyA^ 4je_ilj^(jj jl 4jL^ ^^^ylijLtJ ^j «i i rt) J J ^ a ALku dJa_iou^ iT^Ljuo) 

^jLz. 4 t ii M,l 1 ^ j ^ j ' ^ " ^** V 3jU J_>- 3j^lo jLjjV! \ V **n ALkiiJI I Jufc (Jija (j^J 
^1 d^p-jH 4-LiJija 4_j_jL*Ioeja SjL^j (jjJLc i_^^ ^sj '(^-d-*- 1 !^ **^J^ Cj->L^ Lo^a jl^JSifl 




Li^oJqjjJI 

;»l_*Jl tcJI mil n-A p$ ^U in a Jj^ T* ^jJL «_d_Ul i j^o l_uL>. t^ i*nM-C (JS-JtJ ttiilj 

^(^i* ^jLkII J^iJi >i>.ljl ^1) 2Lujdl jJ^JI Ll^Ij^ jl^ jLiu)?l t> AiiljJI 
ljufcj (Humanization q\ mj'iVI cjLLl^ (^ujIj-JI j mi jTI ^1 m^j) «4xuijSM» (Jj^Io 

t—tlitJJjVI j^J (Jj^J *4_uL^i_iVI 4jJJ,I oJlA ^1 j 3"ia*> 4_u1j_j_>. c_a}J_i_iJ ^ ojJljsj 

5jjjt-o <?JlAj ii_jjL3 21 (jyic 1 j m " n a (jl^ 4j^u_lJI j-se-9 (^ jLu^f I (jl ^J] Lufc j-j.i'ln 
j_<_^l Cjj^ixi LJ& .4j^j_uI CjIjl>.j ^^ 4_oi_uiJLl l-xj-wLlj jLjjVI (j_« ^j^j>-^ 4-H^JLj 

jLjjVI jjiaJ 4i>.j^o CjIju I J^Laj *ujjLSS/I «_a JLcUVI Jq mi "I jUuVI Sjjb ^j.iTi 
IjU /<U i4-i-cLo**fwVl 3l_l_>Jl CmijLtt (JT !l]| CjLi-lu-ujJ 1 ^j-a L1^^Lj_uI jj-U ( _ r J-J_d_>JI 

t>j jjUI JjI j "l (.~<j^ ucBaboons rL^Jl 5jj^» ^ ^ ^j_jJI 2LjjI jlJI 4j;5-^> 
^^JlII jUbVI 4_^ jJ^J j^iJ! ci j fi , „j ^LitiVi .Ui.MI o^ 4.urLd>VI 

jjIuu Jj tjjl intrTl 4_«wL^ jJLuxIj ^jJl ^S^-wtl jLu^tl jjk 3 jj mil ^Jl^J jliu Vl^ 
Jt fl ll (Isjj^-flu g-1 p j " i n\ (_i\lrC>J 4-iLajjLo^ ^j J i4j^— ui-XJ) ^^Li* 2(1 j_N* '^ ■« j< i _<fc| ^ya 
'.^yk (isLdJ O^Lj ^ (^ ^"\^^ «QJ) i M j o in)) I ^ in->J ^pJI tjrAj idLi[£j\^ ^^^U^VI 




jShill S i3UL>UI 

jLlLVI (^ 4jj^>. Ij-onIj 1 1 $ m j 4jLuDLai,lj 4aJ3^LiJ ^jjLlcj (JjljuJI eJJb f>jj*" ^^lc 
«VLjI» jLc? ^jlll 4_i^>L>.VI JUlljJi]! ^,-A cAJbj .jjJLjLjiJIj L7 l£. 4jjjJJSj J 1 ^ *^I £>Tj Ls 

. 4-lgJL> A^jilJ r 11 Lfi L-k^l^. ^^LJ (_yic J>^> ^J 1 ^ 

njij-pji ^^ jLaJVi ^w u rtufc? (_,-& ^-si^i jij^vvij iLk»mi j^yic ijjjLdJij 

l_i^£j . 4 "n.i.U'v ^^ p^iljJI JlLc ^Lj^IjJl ^^ 4a£.^Jl^ >^ jgi^H c-ujG^ l-<jJJL) jj 1 1I1IL1 

1 ^"^li 7i 4 tJ 3 4-ljw^Jj-ij ^j^-l^ pLajJI (*-*j>. ^_i£ I ^ <i Al i4 ^ljl^jj CjLc^JL^j tiJJjJ 
'"'Lu ^ j" ,'^J \*-<& i<-A 1 t~M (j-lm f-5-ij ur- 1 ^ ^ t <^U ^j—t^j^l 4_)Lc.j 5^^ jljUjol 

j^ [j^LJI J .^ AH ^JaJl) u-fllj-cVl^ JUJLZJI *L^jj J1 CJJI 4_iJaLdjj 4a£.UloJ 

4jj > jU"it! CjljLs-Vl J3JL-A f^ IS* O ^^^yJS ljLJjL>vJ 4_^_ul!l ^j-4 *_xJ_4_aJI ^_L_L4J (JLscIL-o! 



UiJt ^tj«? I 4^^fr| 4**4*Att ^t*»$lf 

(jylC- (ftS_>Jl j^jjLljj * »^j (J^jlIL)^ ((JjlJ^Jl^ (JjUiidjI ^ju ^jL^iJjfi jj *p^j*)*>t1it 



i < t 1 



LLa^ 1 ^ 1 j j sr* ^ Jn til ^yk. jLuJVl .si "1 c \ jl^ t 4_iJI g"i,^VI JL«_3VI *^jh£ 

4a£.Ul>.VI 5jL>.yi Lcnnn UojJ^c Lfl^Lo-l 4_^>U.S?I JU^VI ^ jJj& Lr k. ^*^J>JI 
tf4_dJU_L<a jl d -»- " A " a _ 4j^, j^flf. 5I 4_$jJu9 _ 4_LjJuo ^1 4^jj_3J 4j9LdjJlj aj\ ist*,\\ t j^ 
7tj|j_iiJI jJlju ^jLj 1 <ilr t/4_4! _ 4JL_j_9 _ dJ_IL<i_4 3j^_tj/l _ aj^ujU 1 ^.« -a- **.j 1 '^jlj 
L^j xJLuiil (JiJjub L)^7 l <^a.d tJ^L) La 1^-iii^ J>^-li£LJ I Cj1jl>.jJI ^^3 L^jJj^ tljLlaJlj 
4^L*j>JI 4^lrnflj 4j^>iJl <3tL^tl jr^j Ly UoVl ui>LL>.VI ^1 4j9L^I) L^JjUaJj 
i4_ix.^_^ j_ljLljj 4jjL1I1j 4_j_ojLojV1 4_j_3^L>.VI j-ljLlH qjz CtTi'tW Luk ^j-^j *(J^ 

^uj 1 jjnj <3>-^ (*-*' lM '"Norms L_fllj^cVI»» 1 ^ j <i < n't jl ^^ i4_AjtJij 4_lfiJ^a 




J^aJJI jLjjustia *4_LcLqJL^VI 4 j A>i31 3 tjjUj (jlSUIj o^P' <-i>Ll^lj jl>J$JI 

Jl (_£jLua_>Jl 1 fl jr j Lkj_cJLj ^^Jl j^Lill (^9 cdJJL^j t4_j^l <i mil «Jl j >_jiJl 2*-±$ 

CjLt-gJL>i.U (^^ 4j«j^>. (jlaL^vVlj ' j j ^ (J <uill JUJljo j j " *j 1 ^JLu ('kl U"Pvl 
ailjjj i4-jtlaj Sj^j 4jjjJI (jl pjfrl na Lajj-uu ^1 jl i2LaLj£]| 5KI5TI ^j iliJaUJ,! 

*LlVI JinrtM <j! jji> 4-icliinTi cjL*_*I>JU ^ jljLJI <-3>jlII j^>o oJJJ <jja U u£**l\ 

ajufe (jl A* jrt^tlj .T^LjlII pjl«"tl ^j-i-u (Jj) JLiiaEllI jJjjj ^c^jJLi JjJtxj (Jj^jjM ,j£. 

J*Jj .4^Li 4j^ r?,,1t 1^ ^ *x5 4_iiiLvVl uil^cVl <> 4_jUJLl cjUj^Li^V! 

JuLo 4 n < »^LoH ^p* ^JJI JljmTI qC 4jLkVI ^1 LljJl^j 4j t>\ 7\\\ aJJb <y3 ^ j*C n 1 U 

. 3jLuaj>JI (j_« 4^ll^jj a^aj^JU 4jlli13 c-d^L^-L) 

(^Jl t_jj-£^l ^jk «Bertrand Russel J^uj juj5jj» j-t-oUJt! > «j .-^ ^1 ^\j J^ 

AjLitj J-4£, Jj£ 4_jJs}^l 4sr is>} (*^*J 4Jl j] ij^aVI 4jLuL>. t j£. jj jt"TI ^yS 4jfljJl 
<y9 4_l3^L>.VI <_fl1j_cV1j j-jjL«JL1 4jjLLa (jl» Jj-ijJ '4_>-^ tjj-^jwl ^yic 4-cL4_>JI 
(^ Jlj-^VI 4_3tluaxJ t _ T 5e-jua3 ^j^l (_yA CjLjlaIL^JLI 7t^-*! o' L)^ ^ ( rttuC") aJLjJI 
j-j£. (^ jJI ((J-^J (*^L^ Lr^O (( ^ Lg-suiaifcj J^^l (jjJLcjI *4-£:L^>JI 4-irlt^> a J.) i ... 
L yJI 4_l5^L>-VI L-flljX.^1 Jj < »"i diiv CjLwaU jl-A^jl J^mi'i O^tJ^ liij-isJl cV c 

tcJLusJI JjbLfcHj *_fllj-cl L^jJa ^ui3 {^jlll cjLa-oIL>JLI L*1lj ^LlII TtJLuaJ! ^jLi c JL>!i 
^jJLj (jl jjl^II tj^Ja t4jL^JV Lq ^JJ jjtil! I Jub ^^ j j . <n V jj_«Vi ^1 (^ic 

(^JjJ (jl J^-ILaj (jj JJI 4j'j j *w ^j>> t \ (_y\£. (jljjLJtlLi L^j) a "t A I f q-Tlj* ,-a rL-jfciJI 
^Jl 4j J^ju 4_ujISujI 4J > r i ki") j^Lmj>. ^gJLLi^U i ^liVi j^l f^jLjJt-uaj^ aA^JoI t.Vi 
(jl (j^a 4j^^L>. i jI 4 ot^t y-<C>-^3 (J£ J-**'^ (jl (— t-w/Ljtll (j-4 4JL3 I j5jb^ . ^d<^ill 4J*iJj 

*7-LasjJ) |»ljJ ^yic. Lus^jk ^>.l ^Jj 
(^ cZjJlj>iJ JL5 t4 j r LqJLwlj 4jjLuaj>. (J^aI^c ^j^a LJj-^J \—A ^1\ 4JaLuo| 
(Jj^c (^ I <jls^^>Ljus i^Ig. LLcSL > - 4_j_c^J ^S jJp 4j^J_a <-^j^Jo JL>- 1 ^J I ■ o "t >Jl I 
«(jj-a]j)) Ljj^Jijj .^jjaMJw] jul£. j) Ll^^L^I ^J^ ijr^- (jfJ^^jJ i4£:Laj>J! >j->J 




^ (jr £j > ^V! JMjl^.^1 ^/» 0^?^' J^L-*^ $* l^^'j ' ^ AiA-i"\ ^ SjJJ 
<>o < ni"^ IjSMi.Vl uilj-c^l jLi Laj^tj .2u^liJI 4-JLUJI v>^' v 1 ^ 

<U*i ab?l (j^$ i*-*j_>JLl 4 t-j j li j cflj^JaJI c_3^LL>-Li 4 j ^.A^l ^^3 l-ujj-jJI Ci.lv 

. -Sj-aJl ^hp*- ^yjjta 

LilLc (J& JJt^juj J3j i4a£.Lcj^VI CjUl^pJI j^y jj\j *jL1 j vj«I j-Aj fC f K<ij3l (j^ 
Lfljfl jJu-al 5L£.Lql>JI CjiJ\^ jJ ^j-kVI 4ja.LlII (j^o^ .4_U3_L>J! l^J^al Jj.*<A JjLj^ lTV 
«:JL> ^Jl SjjjlIIji^ *4_cu^Ll1I CjLcLo_>Ji oLa-as^J ^i 4 < » LflJUfc -- ■ '-^" L^JL^ ^ t 1 u 

>1 *U\\ >s1jJ 0^ ^J^N (*J-^ t-*tf ^ ° Cr"^ ^ ua ) O- 3 ;^' 4jvM^j ^jL^Vl Jl Jt*< nil 
JLus 1 jjtiirt^ 4jL^^>- (jjI^. SjJliJ j,!ol CjL> glA-a ^j 4j^.iu-l1 I JjLyaJl ^^yiLuj 7r<a lu JL3 
l^"(fli l?ifl ^ JjJ dJUJL^ Ajfl^Li-l aj!3 51 n><i Uji^vJLfl »jlaJL> IJLA (jlSj .CjUljLk:^! 

.4_i£lU Ji^ireJ aLoIA^I ^^j 

f«j tjAj .4_tJsL5!J1 dJjljJLI f LuijLj (States cjL_jV^1 A. ,i'>) 4_>rUl^V1 4_J|ju>^ 

ijL^ LiA (j-flj tjJsLuJI ^,-Jj UL_jj>-1 J-t-aJ ^ISj (L4JLU ^j )r\C djjLaj (Jii. ^fl aaLl.0 




.^fLSutX! JjjJL>.j Cjuj^ trull (jj->L9 Jlj-o (j^>*Jj JijJLt-'uJIj (joL£>.VI 'J^la «_<uj»JU 



• ~ ^» » » •• •* * 

<jl S(j-ujuJI) L$J £ju»L>. ^ ? (Sl^jLiaII) (jLuoVI SjIjJ ys. £jL> J^L^ jj* 
JU^VI £^>3 2LjSIjlJI J5U21I l^Ij^I L^j fuujs ^1 2Ll$L*il cjI^^U^VI 

^JJI J Vn mil J_«L*JI t^-k <3^LuaJLl J^ <jrjJUJl ^J t<^Jl juafl L-il^^l 

^ujjl^ar "ill <jL_a 4 ^j_J^Vl 4_i, -villi (j-oj .4- jlr <jl i„'iVl 3.1 1 jV (jllnl... V 
_ ^yi_uaJlj JligJL^ _ LjLiajv 4J1^jl1I J^LJI (_3ljuCl 1$j ^ > <n" (jj JUI jl; ^" . ..VI y 
^LuoJ] (_£j^3 JaLJoJ 3j_^Ji ^jA 1 $ ifi L-Slj-C^l (ji j| (^jjLUI Jl jqJL>.VI TtJw ^j 
L^itJjLj j—t-C J^l— iJI aJLA (_alj^c! 7-j-ljojj iCjLjLjjJlj CjLL-mJloJI L7 ^ JIl^*-^ 

(JA,U" ui o 4j1_LaJ ^jL*-<u L ?e^a 1^-uuj.l Ubg.1 J [ )\j \ ^*Vrt i m^L^ ^jLl (^,-^jJ (Jj^LiU 
LiJJj (_u_i-uLij L-A jLJjL_SC_jJ Lt^Ltjul tfj-kl^ V L^3 ljJL_5tj|j ij-JjJiJl (_jJL£- A*QJ )A ll 

.L-i^t.nTI < dill ^LfljJi il^l J^O 1. ^i. 

(jj^J^I ^^j 1 dm iCost- Benefit Analysis ajLUIj ^jLiJLI JjJt"<1 iiua_^^ 

(3 J ,'^"i, 1 ^"O^J^ JLitJLi t_-JLiJI (^^ ij^ej L*jjj t«LxSJL>- <^ K.tfa.a (JSJ LuaL>- L»a^j^ 

JoL^lit ^J LfcL Vj t LJT LixJoj LUjLu^^. 4_^»UkJ! 4jjulL5_J1 obI^VI 

<4-lS Jo.ll (jLoiJ l_9ij-C.I <L*_xiaj ^j^-* ' ,'J '^" ^^"^ 1 o jj ->- VI ^jjL_>J! Cjl_)Li.«_^ -j 
4-JxJj (j^ 4_U^Jljlj 5^-LxdJI (j-A J-S jj^ ^_»_>. La <,>^-l J >- .' ■ * "' ■;' 5 T*l— t- ..iLu 




j9 fcjl 9 £U£UI 

LiJl ^A /c^-cLul^ LfSPJ) I i.oJ I .3 1 , a "t c 1 ^jL^ St. Mali's a ^1 ^g^U q jjfc J-^J '(j^^-^- ^' 

LiiLj-alVL^I (j\j (JjL^JI ^jjLlIJI ; \—$1a 3j_c 4_*iilit_xs jukl^-ili ^j^-l^Ii n Tl i 3> J - u ^ 
5jUj in Ct>3 ^^LvVI IjuJL ( _ t 1^JI jLt^J^I^ t<A_Laj^jLll Jjl 10 nil ^1 JjL^JI (-alliens 

jjjJI 4J (JJJI (OjUltlj ^jjia^iJI lZjLc^JJI Z^^tUU. ^^-uLi 4lu^>J. 4-^lu JJL->J J^aJl 
jjl u rV Ji^jaJ 1 4_JjL£ jt^a LuLj*jI (_<jjjLuj SjJLaJl i>Jub^ *(^^<Jl«j L$-4 5^i a"( < nVI ^C- 

^j^c jJo I JlLc (((jj^i-i)* 4±ae_i_d ^j) ^jj ■ ■< JuL3 < JU J_3tJ Ijufc (J^lJ^ * <Lc-LjQ J J 1 Cjl.d is\\\ 



ti^^^sp 



^ Ignui'i ^c ?r t n a\ <j^M ^j^j ^Territories cjLcLLail ^ {j»j* j (_pJl CjIj.h npi 

JjJLtoJI dUj ^yJLl Jju L*£ 4j_c:LiIo-Vl L-SjjlaJlj SjJlUI IfllaJua a ^ .dJ^^JI JUu 
L>* J^ JJ- 1 ^^ : *-^ Cj^."r j 11 ^ 4i)-^ uM 4j>*L>- ^ JljLa j^oVIj .CjLuUrt v-Vl^ 

4 \ ir\~r ili Tl ^jLa j-i-l j_j_i_*_Ijj tfc>l m ->.U ^i^. Vj o J*, a JiiUH *_a jJ^J t^JJi ) 

£jLiJ j ■*- fej * Nature & Nurture 4 ' mimHj 3< i >Utl L^j* iaI*^"*-* j*±*L*J 
La 3jJLS (^jJi ^u«JL>JlI LxjvjJj-ua ^jjuAill r i ^ 1^ LaIj->J (_ylJI SjljJljlJ! CjL*-uI^jJ! 

j_lLJI <-tJLjl? lS-^' >* pi ni'tVI ^ « ■ .U"tl ^jLfl ,. .U'TI c-.i.Uj jlj^j»J| ^ iltll 

. <LJaj La l^Jjii 9 

JobJjjj)) Ij..... U cdJ j ^J jL-il Lc_^ jL-uiiVI jlLc 4_^>Li.Vl ^...a! .ill 

^^Itx ^uoljjjj Lt-usLi- ^H Lj^jjjC. (j-uJ 4JL2beja. < _ ? jIjjiJ , ^I Lil^aL-oil 4fl, V.^'mm) L*ja 
aJlSjJI x-a 1 <i^ 1 1 4_jua_«j xjo (JiiLdjj^ JjL^LIua t j^Ltil juu t . < i ilTl\ j a^k ^Jj 4(,3ii_^ 
^1 (j^Laj Lxj jJ^J J-alaJI (jLs i4_^J J-J^' (jr^ c J-£ . IJt -S > J ^f^^l >*^3 ^-^-*J1 uT Ja 
U^JJJ^ ("''^ii «4jLxSoL-»J aL*JI jUoVl (J^4J L>.j] "ina I ±>-}->- Lsc—alJ^ji) 4-j-^ ..-u-i 
fnUjillj <LujLa-llj LxifcjjjG JjL=tJ L^jL3 4-5_j_3jJI (Jj-t-oLalJI Lai («CjLc^-Lj jJ.1 

.(JaLsJI L^j jjj ^^Ul cLUj jJj*^ 3jbJL>- jJuu 




-•• .*. 



j9 hill 9l 3lL>UI 

i(cjljjp.l ^-jL*.Jluu1 ^Ic jjU ^1) impressible ^ULJl fLoju jJ^j JnUII jl 

dJL^J LflLoJ LSjJua (((jijj^ O" ^^J 1 1 ij tin jl lj_ac 4J_uaj (_^l 4_l>-jL>J1 CjI^jJJU 
4Jj a Ull J=wij-« ^ cr ^ 6^y l/\ 3k>"MU jJLJ>o» JLj3 LaJuLc 4 r> j n *kJI 

(jl j)JJ (j^fl djJLill 6 Jufc JI^Io 4_J1jlU '"'1 ^1 .U'.M 1 j <)", ,,1,| j_j\ t j'niVb Ujl I mi II J 

ojufc j^ (j-uiiliJI ^jlo :MjLj9 4_a}^ OjU^- 1 '* J-^lfct? * (( ^iH>^^ <Cl.«,liU \ JJb l-csk-aj 
4'm« a 4j£^L>.| <_fil^c| JjLlkJ JJ LjjjuiV (JaLsJI *j3_1 j^yk. Ojj-i j i <~\ "i in V 5LLvjJ,| 

t—fllj-cVI 1 i>>jl J-*-j1 JlJ9 t-jLitluVI aIjLo 4J| (jj-Jlj (^^ . if g 1 rt a ^. 4_i£^Lji /CJibLfl_A 
tcjjLJI j_i£. .AJ Ji IJlA (jj^J <jl <j£-*II tj-*-^ '(^j^LuJI <■_ iL>rti,MI £->-lj) 4_laJL>J! 
£*J <jr*l L$->' £>^ Cr*^' ^^>-^' *-i*i u£ Jd^ j^ 3 0^ - ^D-*^ Ji*^' 

lJu£ Vj iCjLojJtU OJLA tj>ic3 pLajJI (j/J (jlSLa ^1 ^ jVl ^'iv t-S^JU V L& (j]j 

(jja jujl>. (J5L1 JLflJoVI ^j".U*"i j^jui t_3^_«j 5 t^ Aull ^^uAj (q1*j J 4 "*i ■"< <\ J£^ (jl 

L^J^lA! AA.al Jt"ii,<il i^Jba^ <4j^^L>-VI ^J-flJlj (3^*-^ ^° ^-^ <-ii-Iil (j^ L*J - CjLjjIjlII 
i^je*. r-jlil.1 (^^LuJI 5tjaLj-JI (^ Lj^jui V Luu «_JcJLt I JlA J£j i4_*ii^l_tja (jjj (jjo 
4_j^a^.| La (JS 4Lusu%j4 (_yik L^j (Jj*Jj c?-^' f^J^" <La^IaJj«i (J^jo Clu->» tc-jLuTaJl 4lvj^4 
4I>.>A (jS x^a>aj (jyill (jjiijiil (jlj i<L*_iALLa «Lc.Lj-ua (_^a a_ALjj^ j>1 i.'^>J <1"TjAU ^a 

SjJLdJI (jl L^Lu3^L>-j 4 ^"\ * aIx. "(J^JljjoJ^)) 1 flllr 1 ^^,111 4j^UiJI ^l ^JJLJJ 

5^_>.j 4jjl! (j^Sj (jl (jj_i (jx tjSLI^ njLujyi *j* jlI^j 4ai>L>.VI f^ALflll (jj^j L j\c 

Ja 4JJLJLI SI^j-q jll>^ aS^ ^ - <jS^aVl ^o^tl ^ _ ^j^is «4j5>UV| 2LuplJ 

t_sJL>J icjj Lu^ll^l j^i*. i<L+*}\ (j^i Lc^j ^ i " *"> ( m<!I ^ 4^^L>.Vl jljll col^ 
4_l_Ju3 ^ (jjjJIjJl ^j^>- J^J-*^ '^ J^3 *o«j1jlJU {y* 4_tl^L^V1 4_upJI 3jLo 

(ji _ aIjJ La (_yl£- 4JL-ujJI ajJt tljl (j£. A^_iia_iJ j-y-£ ^J - (_ r AJt_J (j,^- tl «^!LdJol 
- C^^JI (jati fJl : Jfrl ih'i'i (jl LJ (jjflfcJ LiAj t4-t£.l,<Ccvl 4jjI^ ^JJ jLuJI I Jufc Lli (^JJj 




Jjju q] - Jj-flJ' (^ 4_uaL>J1 4_c:jJJ1 31 MirT x.ia.<^ a^J& (j-« 4uJj Lluo^J La *:^lo L y3 

(j^/jljua j^^ ajj (JS 4_;}Jal>Jl 4-Lj^pJI £y& 4_cLuu < fT(^v) £)l .cLlcI^Io >^'g LcLlLjI 

.CjUaUJI tUujlj JLvl \jjo*\ udJJU (_JU3 U^ lCjLISJI 4 JUT 4aiM^I 
3jl^>a <LqjjLflJI <JLjj>.VI tLul aIoxx ^Ljuj ifCJ^J' 4_j3 j jt*u 1^ i.of ^^Iclju jjJ*-) 
<JLa-&] ^j f->-1j 4 <ihta jjl jLSLij i<* taj ^JJI (J}^-^*^ ' f J-^aJ ^j^o 4'ijU-^ }L) La 
^j_3j tCdin -vl Ij] *4-ujJiII aJi^S tj <i t.tl ^j-a S^j^jJH (J^l^II ^^3 4_jJa}L».Vt 4_ij^ll! 
(Jjlj^jj i Lg-SJoJjjj 4 i mi i 4 j mi-jfc-a {jC 4^LJjJj ui<n 4_ml i m*>.Jj 4_ij_oju (JaLs Jb ,-c 3 
jLiu La jjb ljukj ...4jLflj_ua3 (^yl^ 4_^£L>. ^^ 4j L_uljjj 4-x£.LcTl>. 21 ^^pijjlJLU $^*jj 

.(((^Mi-Vl jjuhjl<z]\» _j 3jLi 4aJ] 
^1 J-uaJ jlSo Jj^L^VI t^ S '"'^-j L* ^iiutA (_y^ |* J '*■ "> <jr-^ 4jjajLialll 2Lc)jJ! ,j] 

Ly k: Ljl*JI j-JI 4_j_3 4JL^LiiJI <J}L^}U ^jii *_jl^j ^1 Jjjl^j1\ jx (jA_JI «L» p 

JLx^j j-i-VI u-aL>J1 (^yLcj *p ^ ' ) «Lorenz jjjjjj» 4J£. jj_£. La yfc I JlA ^ . ^JuJt 
^-cjJ jj\ ^S (U^JLal 4u-p*j JaLukVI ji^jIju (jjJJt ^oAllI («lcj 4_ujJlJ| <JL>-^ ^5kj^*^ 

jjujj ^-<Cl>J,1 ^1 ^^-^'^ ^j^- 4 o-^yA i..( kiLlXI 7-LlU 4 1 j^" (^^ (j^XoLlII j^-^ 

*H fltl ^pjj—C Jj ^ "^ ^jjiJ^J 3jjj — uj jjjj «(J^L>oJj)) 4_i ^jb L. <a ^^IaI -* "n r^^jl 
^^VU-^I jl.nrtll 'La^Ia J2 ^LujjJl 4-upJ| 4_uukl q\ t 4jjrtUH ^Jb JlU 4_ii">UVl 
(^LjlLILj L^LaI < llmx*'n (^^l y-4" -*J, I tcjI^-Jj ^j- J-P^ lt^ (^' J ^- : ^^^ 3jJu 4j J^/n 1 ^t 
(jjjS Ijj-^ t J-jlII (Jj-«-u I <j lr La LjJuv jljIs^JI ^j.t m "y "u (^y^J 4J1 4_x^3^L_>J1 ^ . <LijjjJI 

.(jlSLaVI jJ^ 1>5L,<J jULuaU 4_l1jJlJ| 4_upjl ^*^**j 
jjfc IjLAl :(j\1jL9 4 3 j I If. JAjJ (j^til TtjLuiill dJLA (j^o c-lj-3Jl o^ 1 ^ (^ ' " f J ^ J * J p3 
j^S OjiaJ A a\ . J^Sl La 4jJL>» aSJ 7=-^ji ^^-CiJ SLJ aLlII 4wqJlaj ^j] ^j^Lxj Ld JS 
J OJj3 ^ »^"' r^'j^ Q^V CaJbj nJLola^U 4jjJSJLI ^j^i/t rtll (_^3 4 j , ., ^ it 1 ^ ul ^J| 
( __j*o j >-3tj ?Llud J^ Ajljui] JljlXi ^aJ-SJ' iy-^J t4j,l(-n*ill ((A.^i^,„a» l^olnt.a ^jl dJi'./iSLd 

AJJ-3j ^)! jjiaJL-JI r«X.Jj SljU ...r4_ijjJLl A^LcVl (JjL^J ^LjJlL> a[a\ (jyA't f*~i Lfc;^J 




-.. .*. 



j9kJI 9 i9(13UI 

4_3j_j_j G> j i,^>lj (( Lt-TtQ-fl)) Jlju *jj ^yS^L^Vl jLtfujVI^ i In c jj| (jl ^jj^—i-l /CJLJJ9 

jJj*. ^^ 7-LatlIl (j^ 11 4-j^-cujJI dojJtSi t t jj^.Mi tJlj ^jL>J( tjj^\ <J$b* *-_j1jJl3i *>i 
^jSJj .AL-JuLaJ! ^j^fiij (_>-^J»'j ^rO-*^' '(J^ (_pL '^U t— ju^j-lS ^j^ 4,**i ^ >Jj La (j-*^JU 

<-jLlJI 4_i_ujL$_aj j-iJU-aJlj jLaJlJI 3jufcL*!u>i ^jLoLi 4J^ "i n.^> ^^A^ i4j_3ULliJ1 4_jja2ij 
t-tJ^itJj L^ljJli_uVI 4j>.jJ ^j fiLojLulaJI jjLua.ll aIju>-uhI Ly j^ ihs^JftWy k^jLjIw Jl 
^yJJ u <>> o\ 4jL^IJ1 ^ U$j^ 4_xfl]>L>-! JJJ^- L^J J£l m»U oJuSi ^jja ^ j !i <j .4_1_lJ1 

1 <i j V> 4.j ■>. j uiUj 4-jJj).^ jtl i _ ;r 2_HjLJL >u^-Mi-lll ^jJ» ^^jIi (jr-^^ '((J^-?° , ^0 -^"^—7^' 
OJjL>o 1^1 _ 4j1 rt i"; ^^ys ^j-u^J-JLl 7-jjj 3^3) Cr^ *S>il ^-'-^LjlJLI (jrJjlJj'il ^-c-1>«IL3 

4 ,Ll (l *J L L^jLcl^a L.AJ ((AJ^^l)) iJjLA (JJLA3 t't^JV^l ^jA LC_JJ _ ^JL^-jC*- Jl JLJX 4^3J2 1 

1 JlA (j^J tLAJa-g-v ^A J3 VI '.^ j i.u T L^JcLa^ 4jJuU£j! *_j^Jl]1 rfu_3 CJJLd3 J_2J 
.U 4 KuilJlaVl Jj*J1 jl jl-vl 40^^. :4jj Mijtl jMJwVl c-lto o^J^ l J ^> SLsLsc^a 
j-Aj_>- jjfe I JL43 *4_u3jLjljJLI J^jI^jlII^ i_fl^-kxJl ^j jii" c^_ua ^^3 4J_u3LdJLl (jfic- tLu 
L^jI J 4j^>L^Vl L^ljja^/I 0< (j^^ ^' 1 ulf 3 i ^3^ JLi-^yt pU (Mlj 4jjj_«JLI 
^^ jjfc (j ji J j W (_iLieJLjlj t^. j ilill ^j-o pj_J d^j-Aj_>. (^ jjb jj U"i T 4^ae_Ljj Cj-J^oSu Jl^ 




JU9 < ^4X.I » .' 6 *V .' (1)" ^lj *3j— tiail i—flj^JaJI a^a ajIjJLJLj tt-a-luJ 4j^^J,I 

(jru 4JLbU-»U 4lj.^i^ Jx^f oS-^ ilL ^ db*J '4_Ja}LiJ V JU-cl t_jlSujl J] ijy^ 

(4_L)lSLdo 4^L1£ (j-fl 4_uLjlj Lcj j .^^-".t,! Lju^LJca ( _ ;r 3 LJ^j** SJuLtuJI (_3j(^JaiJ L* hj 
l_sVT 43Mj £>* j!&\ JlLo SjLjLl* OJl£ ^1 LiiL ^ L-3}Li^VI Anr.^alj ^3^ ^ 3 

Lo jjb I jufcj iSLc^JI ^yj 4-a^ nil LtLj-ja dJl Jul <jL£ ^ JJ1 ^y$\ Jp nil! (ji il** 

jiLLuVI ^jl » J^>. ^j_C (JLfl tSj v t LoLci (^j^J^-J tl>° ^h-*-^' 1 -J | -'- A ^JJ-uj4-j*-*-u 4_i£. )—*-£- 
(JjLj^ (^ ^-H^ 2Ljv (jjjMt jtj (j-ulJ CjQMc pjt^T.t LfljJjb CjLuij fjylW 4_iiM_xVI 
A-4.tuj /^Jl 4jj.<^atJ) Lul»<i*W a ^y3 (3 J J *"*"' ' ^ 4->ijLu3 Juu aJ ^ 4 1 a u a j 4^£j*a!La S^uu-j 

Cj^VimII ij£<u V I JL^ iL JU9 4jjjjjV1 4j!&L>.V1 L-fllj^cVI j>uaJ3 <j! ^Ij ^j 
L^jJI jLil ^j^Ul Lillj Lg.*L,<aJrt4 (J& 4jj <<-i r J^LAa <±j^Ij i^jsjj^a (^ JS Vl ^£. <Uc 

Expanded SjjuII SjjIjJI» o\-*+u\ L*x: 4Jujl>. ^ p \A)^ t^p-i « Singer ^jll^,, 

CjU<yla^a CcA-Lual (^>- 5^_jJLuail <jJLC-l>ii.l *— tljL^jJI ^^Lli cdJjj IjUolfl >«<( Ml lv 
i4_*_iijLfcJLa m£. CjLjBj 4jJ&iSILo j^^ CjLo-iIs Cj) J tciI^JojI d^JUu-c c^t^LaVI 4-i_«1 ^.t^ 
3jLcLfl]| Juu aJ i. L ntJ ipjLualll 4^>.j^ ^j ?gJl 1^1 II (JjJjLijj ^ufcLAJJ L^_if lJiIL^j 
JbV l^H*l <— alj-C2fl j_l_ljlj ?r j irti lift tj*aj . y-J-o^>Jl ^i^ (Ji .'"'^ 4_>JLu3 dJL^I^Jl 

t_i^L>JI (^ 4_juDLitJj _ SjL^tll,! CjLVjJI (^ Ij-J^**' JuJ_oi r-jjua^j I JLA JIUj JLi«j 



1 * » 



4_uLjVI dJLA (jr ^ JjuftTu 4 j <i \ 2L£j^ojJI ^Jl^J cJljLo 4J| <Jj * Jj_t*JI J-lJo 4j^_i-ijmJI 




ijru 4_tJ9>L^SM LLua-SJI <j-o j j"'*^ Jj^w 4 j j ft jd,| CjI_3>LL>.VI JLA J£ - j j ;< 

j j "o Jlo Lfl^a t4—L^.L»" >.VI (j^-aJlj 4 j ml j mil l_jIj»^V1j 4 jijj II l2jLcL«-j>JI 

lg"rtj <?■>» ^^ CjLcljjuaJI oJLfc Laj . ( jj^ mi * 1 1 (j^^iJl (J^ljt (jr^ *— *'j^>^'J ^Lc-lj-'-^l 

.SjLjLJI 4_ljLcjjJI 4jj)jislj_±jaVl CjLj£^L>-| JLua jJjIjVI tc_u-oXI pLpl CiljjJiJ JLuoxj>iJ 

L4JI jLil ^^iJl 4 j t o"i *>JLl SjjIjJI ^jl<u (j£. 4-^LiJI ciLa}L>JI aje^>. jJulJ (_t£Jj 



Udt»» 



4_>.l_i| Jj^- l£>^*' 4 J-^^- 1 l>* ^^-iLjuin CjLj_juc^>JI^ 4_i^».u ^a 4_jj_jJlJI J^ill {j\i 
*(4jij1 4i. mi 11 c-J&Jl y-i, a"v fj^ Jjj U, I 2 "^ j 4^o^3tjj Jj-3 4_<i_)^_j>. j-Aj) ^^L^kVI 
CjJ'jLjO I J-^Jj t4 <il"i V a C)Li_4j£j9 3jL£. ' j j a c'iUI") "M 4Jajj_±i 4_3j[^_*_>3 LSLj^-cIj 
l_3I^_£.V1 t ^1" 4- ^ ^j^j 4_Jj^LjlJI «*_j_xLalJ» 4jjJ ill Jj ^ >JI < j? m\" oLtjj t i^Tl 

JSLSJtl *l>.I^j t \^j^ 6' 0^' <>• ^'J^ f ^ jrt'iMifl 14-ik: i <( ltVi ^^ .4^>L^Vl 
^yjJI 4 oLill 4.K M<,U cjjJj iojuk ^t <i ".>JU ■Sl.v-qJiH 4 K mi * jji IJaLiLulj 

^ 4jl!LJU Lp Jt cdlj tLfp^l^ja 4-jjjJtJt 4jJuiZJI 4jJfl}L>.Vl -icljill ^Jlc <>uuj 



U-4-1 



1 .'l $\ ^ .tlUtl ^V Ij^iJ <jj^c.^->i ^ir 4 j.i'>L>- jliil 4j il^{£ MjjJIj t ^l milIIj 

IN 

j^jlj Jli (^JJl ,\ j ^^Jl jLjkL^JLl (jl_£ L<wj mJJJI «Martin Luther King Jr. 

tj I 4 <i j rt -^tlj iftliLj-jvl^j 4Jj[^ a a (J3^J O' (****' ■ rK -' J (jj) n,r>-Jl (J^ (jU 4_*cL_ijI 

3jujlc jja^. L^J Narcissism ^ ktuttyjj icjj 4_tl£. j U j i .n (^ySu^Vl ^wJLI 
4_aj£jj i« Freud jujj_3» /cjJL*j ^LlLcIj t^-t ,<d ^1 ^^ ,>%",\\ 1 ^ « t^ ^^a JaJ 

^»JL>JL1 JL«Jbl JUo Lojuu ^»Ajl j"f 1 Jj ^ LjLiI^VI ^ja 3JljJu>JI Jl j>Vl 
^LJcIliI < t ( ts\*<<\} JJ-^J ^j^ 1 (J^ (*0'-^' Lr^- (*jL5J1 ^yxo/l j Mill AUaJLllj iA^JSj^^J 

jl^ jjlalj_u)l ^o,l jj*j Narsis ^^j^jJm ,jJJ 4-^iJ .CjIjJI JA^ 3jui ^^a Narcissism 4± m^jJjl (*) 




^ ^t pj i^M^I ilLia ^1 4_£>J^I 4^LU! JjIjuJI oru iLcbLttJU j^btj 

4_l>-Li £>_a jlj_a^l £eJLt^o (>U ^^jLju 4jLc gr"J.Lni 4_jJ9^'L>.^M o, V f LdJ 1 J) i.Ja'.'i 
tjj a.*JI (j^ -*-=tJJ £rolj-^ <j-*J* ^JL>- ^^3 Lj£ i(Jj_>.| 4_p.L) ^j^o jl^L>JH <ter\is\a j 
^^3 (ji-fj^-i^' 4-jLc-2 lZjLjjjl-a f-a.^- ^1 i«L^iLc Jj^l^-a (Jd£~*"^ i— ajI^-us ^jls^jJa ji 

£A J^LaJl d jnj< :^A ^Jl L^>1jJ ^1 S^-ikiJI 4jS}LxV| JSLUl 4JJ£ 3 
7-^Lu>VI ^c LlLlI ji J.LII CjJjL>o ^jl JL*j fiLusUtj^ <4jILc 5>jJfclJb£ ^jjiSLi-aJI ^LsuLiVI 

Ct>J$-C JL3 4 Knit, I oJlA Jb joIaJI «jfl iAJ^' l£? " i.m U J^-i J'jL* O^ "Jl CH" 1 ^ 

jjJL»JU^-i£. Jj-uLillLa :4jJl5cI^JL1 ^jjUIIj 4jJuIS1I1 ij^Mi.'^i ^jnll t>u £l^*»»II 
^^^LtlTitl ^jjljJiJl I JUk (jjb3 * J^vjJl ^>. 4jji1\ CjIjLjJlII^ lIiLiI^-l-'hII ^j-u^La ,*/*» 

^k LliLL^JIj oL^ 1 ^ 1 ^>^ Uh 1 J^>L^J1 ^»Ji ^L^ l^Uj S<bk: djjLj^. ^-jill 

^jjd j— OJ 4 ,4. f \j «4 < j ill Cj Lj_9 M->- 1 )) 4."t j ^ .<.u." />^fl-i I— « 3-5tJ dL>ijl JJL_t»... ill 

Rachel ^j^ujL^ Jj_^1j»j « Aldo Leopold jJj-ij-J ^jJi» ^1a j-^iu ^^all 
...((Garrett Hardin ^-ijL* c^jj! ^»j «Paul Ehrlich ^^J^J J>j>»3 «( ';iist»u 




j9 hill 9 6U5UI 

^Ut) (jWj i4_jJa}L>.Vi CjLkjj uiltl *_uaJ ij^tj^ LU^ *>o L? l!l 4_uuVl CjLl^JJI 
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